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THE EVOLUTION OF A THYROID CLINIC 


FRANK H. LAHEY 


In our clinic at the New England Deaconess and New 
England Baptist Hospitals we have, up to the present, passed 
through three distinct phases in the treatment of toxic goiter. 
When we first undertook the management of toxic goiter the 
mortality of surgery in this disease was so appalling that it 
was but natural that improvement in this depressing situation 
should become the primary and inspiring task imposed upon us. 

In surveying the situation as it then existed it became at 
once apparent that thyroid surgery was of such a nature that 
it could not be conducted under the same plan as could the 
surgery of appendicitis, gall-stones, gynecologic procedures, 
etc. It was evident to us, for example, that we could not go 
to a suburban hospital, see there a case of exophthalmic goiter 
(primary hyperthyroidism), operate upon it casually, leave it 
to the family physician to care for, and expect to maintain a 
mortality rate superior to that already existing at that time. 

We therefore insisted, since toxic goiter was of such serious- 
ness and so prone to assume sudden alarming and unusual phases, 
that its successful management demanded for the cases central- 
ization, individualization, and specialization. 

We maintained that all goiters should come to our hos- 
pitals, where we were particularly equipped for the care and 
management of these cases; that they be anesthetized only by 
our own anesthetist, trained and experienced in the adminis- 
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tration of gas oxygen to these cases, trained and experienced 
in the management of the urgent conditions which occasionally 
arise in the surgery of toxic goiter; that they be operated by 
a non-rotating group as far as the important members of the 
operating team went, and that their after-care be in the hands 
of this same group plus a group of nurses trained and experi- 
enced in the postoperative handling and management of goiter 
surgically treated, a factor which I assure you has played no 
small part in maintaining the low mortality rate which we have 
been able to attain. 

We next learned that it was possible, by means of this organ- 
ized group, to be almost absolutely certain that such a thing 
as a table death would not occur, because of our experience in 
selecting cases for operation and because of the experience of 
our anesthetist in detecting possible surgical calamities on the 
table sufficiently early to so limit us to the degree that this did 
not occur. 

Subsequently, however, we were confronted with a factor 
much less tangible, and one which played then, as it does now, 
by far the most important réle in the production of mortality 
in the surgical treatment of toxic goiter: that is, the unknown 
degree of postoperative thyroid reaction which occurs on the 
day of operation or the day following it. We found that a 
certain number of toxic cases endured the complete procedure 
of subtotal thyroidectomy on both lobes, left the table in such 
a condition as to cause us no alarm, and within twenty-four 
hours passed into a stage of such extreme activation with delir- 
ium that, in spite of all measures to combat it, they terminated 
fatally within a day or two after the operation. 

We further found that not only was our mortality aug- 
mented by these untoward postoperative reactions but also by 
the fact that we had at times allowed ourselves to become 
deeply involved in an extensive operation that did not readily 
permit of change to a more limited. procedure on a patient, 
seemingly in good condition, only to find too late such a rapid 
change in the patient’s condition that a mortality usually 
occurred on the same day. 
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This, then, led us to what we have called multiple stage 
procedures, the plan which we now pursue. 

The surgical procedure in toxic goiter permits of division 
into steps, each a block, so to speak, which may be considered 
a measure of progress, each to be completed in the doubtful 
cases as a single procedure. The next step is undertaken only 
after the effect of the first has been noted and the probable out- 
come of an advance through the next one seriously considered, 
with the distinct conviction that where doubt exists as to the 
outcome, only the first step shall be used. The patient is re- 
turned to bed, the effect noted, and, if the reaction be not un- 
duly severe, the next step completed within two or three days. 

The various steps, or blocks, then, of these procedures are 
ligation of the right superior pole, ligation of the left superior 
pole, ligation of the right inferior thyroid artery, ligation of the 
left inferior thyroid artery, elevation of the skin-flap, right 
subtotal hemithyroidectomy, and left subtotal hemithyroid- 
ectomy. The application of these steps to a given case will be 
taken up after the consideration of the next phase through 
which we have passed. 

In our early experience with toxic goiter, particularly of the 
exophthalmic or primary hyperthyroidism type, we were occa- 
sionally confronted with a type of patient who had tachycardia, 
nervousness, tremor, and occasionally an enlargement of the 
thyroid, who stated that she became easily exhausted, but who 
usually had lost no weight, who had neither the eye signs of 
exophthalmic goiter nor the inconstant secondary features of 
the disease, such as moist skin, diarrhea, cessation of menstrua- 
tion, itching, hyperalertness, etc. Operation unwisely per- 
formed upon 2 or 3 patients of this type failed to yield the 
gratifying results which are so constant in the properly con- 
ducted surgery of toxic goiter. We very soon recognized that 
there existed a group of patients with symptoms closely simulat- 
ing those of exophthalmic goiter or primary hyperthyroidism, 
but quite evidently, from our experience with them, not due to 
thyroid activity, and not benefited by procedures directed at 


that structure. 
VOL. 4——86 
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At that time there developed two factors destined to pro- 
vide an extensive experience with cases of this kind. On the 
one hand, the war, with its large group of N. C. A. cases, or 
D. A. H. cases, as they are called by the English, and called 
by army surgeons “soldier’s heart.”” On the other hand, the 
basal metabolism test, a measure by means of which it is pos- 
sible to distinguish, almost with certainty, these N. C. A. cases 
with tachycardia of non-thyroid origin from those of thyroid 
origin. 

It was our lot during the war to have the opportunity of 
observing a considerable number of these cases, and it was the 
good fortune of Dr. B. E. Hamilton, the cardiologist to our 
clinic, to be assigned under Sir Thomas Lewis in England, when 
that astute clinical observer was engaged in the close study 
of this trying group of cases, a large number of which developed 
in the armies of all countries. It was furthermore our good 
fortune, following the war, to have referred to us by the Army 
Department a considerable number of cases of this type which, 
under the mistaken diagnosis of hyperthyroidism, had been 
unsuccessfully treated in army hospitals by various measures, 
such as prolonged rest, x-ray, and even by surgery. So it was 
but natural, again, that the next phase through which we passed 
should be the development of measures for the critical study 
of these cases suspected of toxicity, in order that all cases of 
tachycardia and neuroses of non-thyroid origin be eliminated, 
and cases only of proved thyroid toxicity be operated upon. 

Following a considerable experience with basal metabolism 
tests,| we have observed with reliable constancy the following 
facts: that active hyperthyroidism does not exist in the absence 
of an elevated metabolism, that following subtotal thyroidec- 
tomy the patients are not cured of hyperthyroidism unless their 
basal metabolism comes to and remains at normal, that if the 
rate does not come to normal, it may usually be brought to 
normal and the persisting signs of hyperthyroidism eliminated 
by a further removal of a sufficient amount of thyroid tissue. 


1 Dr. S. M. Jordan, of this clinic, is now reporting a review of 5200 metab- 
olisms on 1635 patients. 
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In reviewing our basal metabolism experience and our thy- 
roid operations, 2373 (September 23, 1924) in number, 42.4 per 
cent. of which were exophthalmic or primary hyperthyroidism 
and 25.4 per cent. secondary hyperthyroidism or toxic adeno- 
mata, 67.8 per cent. were on toxic goiter, we weie convinced 
that there are two causes of failure to cure hyperthyroidism by 
surgical measures—one was the factor just mentioned (the 
removal of an insufficient amount of thyroid tissue), and the 
other, the factor which concerns the N. C. A. group to which 
reference was made above, namely, that cases are operated 
upon who are not suffering from hyperthyroidism, but from the 
condition of N. C. A. which often so closely simulates it. 

It is here, then, that critical basal metabolic studies must 
be made, since the basal metabolism readings in N. C. A. are 
of normal values, while those of hyperthyroidism are always 
elevated. In the basal metabolism studies of these cases it 
should be realized that N. C. A. cases are notably poor sub- 
jects for the basal metabolism test, inasmuch as they adjust 
themselves badly to the measures of the test because of their 
apprehension. It therefore becomes necessary that repeated 
tests, preferably each on succeeding days, be made, so that it 
may be ascertained whether or not the rate remains persistently 
high, as is the case with toxic goiter, or gradually progresses 
toward and reaches normal, as is the case with N. C. A., when 
the nervous individual becomes adjusted to the measures neces- 
sary to the conduct of the test. 

Our present method of dealing with toxic goiter, then, is 
to send the cases to the hospital for critical general, cardiologic 
(to be spoken of as the third phase), and basal metabolic study, 
and having determined to our satisfaction the existence of hy- 
perthyroidism, to submit them to surgery under the following 
plan: They are given scopolamin, gr. 1/200, and morphin, gr. 
4, two hours before operation, and provided there is no unusual 
reaction, such as marked respiratory depression or extraordinary 
pulse acceleration, the same dose, in an individual of average 
size, is repeated one hour before operation. The patient is then 
brought to the operating-room for operation, but the decision 











1364 FRANK H. LAHEY 


as to the type and extent of operation is deferred until the 
patient is on the table, under gas, draped, and ready for opera- 
tion. Then, based upon the clinical history, such as length of 
the disease, clinical evidences of its intensity, such as loss of 
weight and pulse-rate at the time of examination, the basal 
metabolic rate, the cardiologist’s report as to cardiac crippling, 
and, finally, the anesthetist’s report as to the patient’s immedi- 
ate condition, which is the condition under which he or she 
must endure the procedure and in most cases represents the 
condition at its worst, a decision is reached as to whether or 
not the patient will successfully stand an operation directed 
immediately toward removal of part or the whole of the thyroid 
gland. If it is evident from the factors above stated and the 
anesthetist’s report of the immediate condition, based largely 
upon pulse-rate and pulse-pressure, that the patient’s condition 
is so doubtful that the outcome of even a single ligation is un- 
certain, the patient is returned to bed following the adminis- 
tration of the gas oxygen only, and the reaction to this procedure 
is noted. If there is not an alarming reaction to this, we may 
be quite sure that the ligation of one superior pole will be en- 
dured, following which the patient is returned to bed for two or 
three days, and the other superior pole may then be ligated. 
We have had one death from the ligation of the first pole. We 
have never had a death from the ligation of the second pole, and 
we have had no other deaths from pole ligations. They are then 
sent home for six weeks, during which time they usually gain 
from 10 to 20 pounds in weight. 

On returning to the hospital the situation is the same, then, 
in the patient who has had the poles ligated as in the case of the 
patient whose condition on first going to the operatiog room 
is such that it seems wise to make the first surgical procedure 
an operation directed toward a subtotal removal of one or both 
lobes of the thyroid, except that in the patient whose poles 
have been preliminarily ligated there is evidence as to how he 
stood the preliminary measures. This evidence is the anes- 
thetist’s five-minute interval record of the patient’s pulse, 
respiration, and blood-pressure during the previous procedures 
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plus the degree of postoperative reaction which has been ascer- 
tained and noted by the anesthetist on his anesthesia chart. 

In either case, then, provided it is conservatively decided 
that a partial removal may be begun, the skin-flap is raised, all 
of the subcutaneous vessel ligated, and a conclusion reached 
after this step whether or not it is safe to proceed. If it is con- 
sidered unsafe, one inferior thyroid artery may be ligated and 
the skin-flap returned to its place and held by skin clips and the 
degree of reaction observed. If this is not excessive, the re- 
maining inferior thyroid artery may be ligated in two to three 
days. If it is not unusual following elevation of the flap a right 
subtotal hemithyroidectomy may be done, and if doubt then 
exists, the wound is closed and the patient sent home for six 
weeks, following which the gain is so remarkable that the final 
left subtotal hemithyroidectomy may be done with almost 
absolute safety. 

This, then, represents the entire list of multiple stage meas- 
ures which, when viewed as a whole, appears indeed formidable. 
We have employed the entire seven-stage procedure but one 
time in our entire experience; the five- and six-stage in less 
than 1 per cent.; the four-stage in 6 per cent.; the three-stage 
in 20 per cent.; the two-stage in 35 per cent., and the one-stage 
in 38 per cent. 

In support of these procedures we state that during the 
year 1921 we did 342 operations on 225 patients, with 3 deaths; 
during the year 1922, 450 thyroid operations on 321 patients, 
with 1 death; and during the year 1923, 584 thyroid operations 
on 430 patients, with 3 deaths—a total of 1376 operations on 
976 patients, with 7 deaths. 

In a group of 1258 operated cases within the last few years 
in our clinic, 583 were primary hyperthyroidism, with a mor- 
tality of 1.7 per cent.; 320 were secondary hyperthyroidism, 
with a mortality of 2.1 per cent., and the remainder were non- 
toxic goiter, with a mortality of 0.51 per cent. 

We believe that the value of multiple stage operation as a 
trial procedure lies in the fact that it gives evidence of the 
degree of reaction and protects against the untoward reaction 
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which plays a major part in the mortality of the surgical treat- 
ment of toxic goiter, and that, furthermore, it is a measure 
which divides the burden upon these toxic patients who are often 
so ill prepared to endure it. 

We believe that we occasionally do more operations on some 
individuals than perhaps might be necessary, but we know of 
no way of ascertaining whether or not a lesser number may be 
used except by jeopardizing the patient’s life, and we prefer 
the moderate added discomfort to the possible added disaster. 

Having accomplished what appears to be at present the 
minimum mortality, as is the case with the other large thyroid 
clinics, and having provided means for the differentiation of 
cases so closely simulating thyroidism, but of non-thyroid 
origin, we come now to the third and last phase through which 
we have progressed. 

Early in our thyroid experience we were impressed, and in 
a considerable measure intimidated, by the cases of auricular 
fibrillation which complicated the already trying thyroid situa- 
tion in many of our cases of exophthalmic goiter or hyperthy- 
roidism. 

We were led because of this to seek for our clinic the asso- 
ciation of a physician particularly interested and trained in the 
subject of cardiology, and with the attachment of Dr. Hamilton 
to the clinic the surmounting of the difficulties of our third 
phase, so to speak, was accomplished. 

We soon learned that with proper digitalization many of the 
toxic goiters could be restored to regular pulse-rates, and that 
even though absolute irregularity still persisted, a very great 
majority of these cases could be operated upon successfully and 
withstand the various surgical procedures on the gland with 
quite remarkable impunity. 

It has been our experience that almost without exception 
the large group of patients who have recurrent attacks of fibril- 
lation before and after operation return to normal rhythm and 
never fibrillate again after relief of their thyroid toxicity by 
subtotal thyroidectomy. On the other hand, a fraction of the 
group of patients with chronic constant auricular fibrillation 
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continue to have irregular heart action, and never return to 
normal rhythm. This small subgroup of this phase has been of 
interest only in so far as we have learned two things: one, that 
cases of auricular fibrillation withstand the surgical procedures 
on the thyroid quite well; two, that elimination of thyroid 
toxicity restores to permanent normal rhythm many cases, 
even those with irregular heart action which has persisted for 
months or years. 

Our attention was directed then to the more important 
part of this phase by the observation of a gradually enlarging 
group of cardiac cases, in the beginning seen at their homes in 
varying degrees of cardiac decompensation, and with clinical 
features indicating the presence of thyroidism varying in appar- 
ent toxicity from confusing borderline mildness to obvious frank- 
ness. It was observed in these cases that in spite of appropriate 
measures, such as rest in bed, morphin, and cardiac stimulants, 
it was not possible to lower the pulse to within normal limits or 
to ever completely overcome the decompensation. 

This led us to a careful study of this group of cases, now 
termed by us thyrocardiacs, both from the point of view of 
diagnosis, which is often difficult, and the operative relief, which 
is brilliantly gratifying. 

The distinctive factors of the thyrocardiac group have been 
stated above, that is, that decompensation in this group of cases 
is in part brought about and in whole made persistently resistant 
to medical treatment by an underlying hyperthyroidism. The 
ready clinical diagnosis of this group without special study is 
made difficult by the fact that the obvious and urgent clinical 
picture, overshadowing the underlying thyroidism almost com- 
pletely, is that of cardiac failure. It is further made difficult 
in the majority of the cases by the fact that the picture of thy- 
roidism in this group of cases is atypical. The thyroid gland in 
many of the cases is not only not enlarged, but it is smaller than 
normal. The patients are often not activated, as is usually the 
case in toxic goiter. They are apathetic. They frequently 
show generalized bronzing of the skin. They appear much older 
than they are. They may retain the eye stigmata of past thy- 
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roidism, or may have no eye signs whatever. Their past history 
usually elicits the suspicion of a thyroidism. For example, 
nearly all of them have lost large amounts of weight unaccount- 
ably, although this may not be at once obvious because of the 
edema, and their basal metabolism rate remains persistently 
elevated. 

From having carefully studied and operated upon a group 
of 52 such cases we have concluded that they represent an entity; 
that every case of cardiac failure with associated goiter should 
be critically studied to rule out the existence of thyroidism as 
the underlying cause; that any patient with decompensation 
and auricular fibrillation or with marked loss of weight and 
bronzing of the skin with or without thyroid enlargement 
should in the same way be studied with this point in mind. 
We believe, from our experience—in which we have seen men 
who were extremely able but inexperienced in this group of 
cases pass over and completely fail to recognize patients within 
the group—that there exist many of these cases now unrecognized 
and chronically disabled, but potentially curable. 

We have learned that with proper preparation and care 
patients in this group, even though still in partial decompensa- 
tion, may be operated upon. It has been surprising how well 
they have stood surgical procedures done either in one or two 
stages, hemithyroidectomy, or complete subtotal thyroidectomy. 
Up to the present more than two stages have never been em- 
ployed. It is an essential part of treatment to eliminate toxicity 
immediately, since by no other means may the two factors 
which produce heart failure—rapid rate and absolute irregular- 
ity—be overcome. 

We have now operated on 52 of these decompensated cases. 
One died suddenly following the operation, possibly from em- 
bolus; all others survived the operation; two with complicated 
heart disease were relieved for a time, but heart failure returned 
later, and they died. Two cannot be traced; all the others are 
relieved of heart failure. Of this number in the cases operated 
since January of this year it is too soon to predict how much 
they can do, but some have already returned to full duty and 
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others to partial duty. Thirty-three traced cases had been 
operated before January ist of this year, and of these all are 
doing their particular full duty. They now average twenty 
months of full ability; before operation they averaged twenty- 
one months of disability. 

Since discovering this group we have frequently stated that 
we know of no parallel situation in cardiology where by means 
of a surgical operation it is possible to remove in a relatively 
short time the burden tachycardia and auricular fibrillation 
which is so well calculated to produce decompensation in a 
heart the reserve margin of which is narrow. 

We come now to what may or may not be the beginning of 
a further phase in the treatment of toxic goiter. I refer to Lugol’s 
solution. We are as yet unable to make any hard-and-fast 
statements as to the effect of Lugol’s solution. We have ad- 
ministered it to 62 cases of primary hyperthyroidism, it being 
our plan to give Lugol’s solution to every fifth case of exoph- 
thalmic goiter in order that a critical comparison could be made. 

From a review of the records and charts of these cases we 
feel justified in stating as follows: 

Lugol’s solution is not a method of curing hyperthyroidism. 
It is a method preparatory for operation. 

A few cases receiving rest and Lugol’s solution have shown 
striking drops in basal metabolism rate and clinical improve- 
ment, greater than we have ever seen with rest alone. 

A number of cases have shown considerable drop in basal 
metabolism rate and clinical improvement, but the same drop 
in basal metabolism rate and clinical improvement has been 
noted in a few cases with rest alone. 

A definite number of cases have occurred in which Lugol’s 
solution has entirely failed, and in one case the drop in basal 
metabolism rate and apparent clinical improvement so misled 
us that we, for the moment, shed our cautious reservations as 
to possible untoward reaction, did too much, and the patient 
died an intensely toxic death in spite of the previous apparent 
improvement. From this and other cases showing marked but 
not fatal reactions we are of the opinion that the replacing of 
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preliminary surgical measures by the administration of Lugol’s 
solution is fraught with serious possibilities unless it can be 
later proved that our experiences have been exceptions, and 
that the drop in basal metabolism rate and apparent clinical 
improvement are real and indicate an ability on the part of 
the individual to withstand procedures proportionate to his 
apparent condition. 

Finally, we are firmly convinced that Lugol’s solution 
should not be administered without a knowledge of its dosage 
by mouth and rectum and a knowledge as to how long it should 
be continued. 

Its complete failure in such a very definite percentage of 
cases, having the same conditions of disease as those in which 
it is thought to succeed, should make us insist that it have a 
fair and impartial trial, but that no credit be attached to it 
except that which it can demonstrate, beyond measure of doubt, 
to have earned. 

Having spoken so far of the surgical treatment of toxic 
goiter, it is our duty to express our sentiments regarding the 
two remaining methods of treatment—«-ray and medical treat- 
ment. 

Regarding medical treatment, there seems to us little to say 
except that if it is persisted with there is always the possibility 
that one of the natural remissions of the disease may appear. 
We know of no drug which is able permanently to lower the 
basal metabolism rate. Rest in bed relieves the organs of a 
considerable burden, but a great many of the patients upon 
whom we operate have had long periods of rest in bed without 
avail, and many of these patients have also had temporary 
remissions of the disease and suffer from a renewal of the 
toxicity. 

Each year, also, so far the medical mortality in the clinic— 
that is, the number of patients coming to the hospital vomiting 
and in imminent danger of death—has been greater than the 
surgical mortality. 

Our views regarding the x ray treatment of toxic goiter are 
as follows: 
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We are opposed to the x-ray treatment of toxic goiter be- 
cause it requires, at least, three months to ascertain whether 
or not it is to be effectual. A much lower percentage of cases 
are benefited by x-ray than by surgery, and in those cases 
benefited there is a much higher percentage of recurrence than 
with surgery. Our past experience with limited surgery on the 
thyroid gland, such as hemithyroidectomy, has resulted in 
recurrence of the disease in the remaining lobes even though 
what appeared to be a cure was obtained for a period of time 
by the original hemithyroidectomy. We have, therefore, been 
convinced that anything short of removal of four-fifths to five- 
sixths of the entire hyperplastic thyroid does not insure the 
patient a complete and permanent cure. 

Since x-ray treatment possesses no indications of its success 
except those of obvious clinical improvement, we see no way by 
which the dosage can be so gaged that sufficient thyroid is re- 
moved to produce a permanent cure (four-fifths to five-sixths) 
and not produce myxedema. This we believe to be an explana- 
tion of the high percentage of recurrences. We further feel 
that in the three months required to ascertain the effect of x-ray 
treatment with its possible failure and possible recurrence, we 
can by surgery have the patient, in most instances, so re- 
lieved of his symptoms that he is almost able to return to 
work. 

In conclusion, we feel that the ideal method of treatment 
for toxic goiter, with its possible serious complications and 
its ability to incapacitate patients, is that which most quickly, 
most completely, and most certainly restores them to the state 
in which they were prior to the onset of the disease, and the 
method most nearly meeting these requirements, in our experi- 
ence, is surgery. 

We feel that individualization and centralization of this 
group of cases is essential for success with them. 

We believe that the group we have called thyrocardiacs 
have, in a large measure up to the present time, been overlooked, 
and that there exists a large number of these patients now un- 
diagnosed who are potentially curable. 
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Hard-and-fast conclusions as to Lugol’s solution should not 
be reached until one’s experience with the treatment is con- 
siderable, but we see no disadvantage in administering it as a 
preparatory measure to operation in toxic cases of primary 
hyperthyroidism. 











PRELIMINARY LIGATIONS IN THYROIDISM 


Frank H. LAHEY 


In a discussion of preliminary pole ligation one does well 
first to admit the uncertainties as to how it brings about im- 
provement, uncertainties in a few cases that it will bring about 
improvement, and the fact that in a definite percentage of cases 
there is little or no material drop in the basal metabolic rate. 

There is no tangible evidence now available as to why there 
is such improvement following pole ligation. It has been as- 
sumed that the limitation of blood-supply occasioned by liga- 
tion of the two superior thyroid vessels, for example, cuts down 
to some degree the ability of the gland to function. Such is the 
vascularity of the gland, however, that operations upon it fol- 
lowing preliminary pole ligations find it in no way lacking a 
plentiful supply of blood. 

It has been assumed also that the ligature which surrounds 
the superior thyroid vessels includes also the nerves from the 
superior cervical sympathetic ganglia, thus interrupting its 
conductivity and lessening the impulses coming to the gland 
along this tract. 

This theory is practicable and possible, but in actual prac- 
tice, unfortunately, it is not possible to be sure, first, that the 
nerve is included in the ligature, and, second, if it is, that it is 
the cause of the improvement. 

It has been our experience in a large series of preliminary 
pole ligations that very often the metabolic rate is either not 
at all or not materially lowered following ligation, even at times 
when there is a definite gain in weight and improvement in 
general condition. Also in a certain small percentage of cases 
there has been little if any obvious clinical improvement. This 
we have been unable to explain to our satisfaction, yet in spite 
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of this and the above stated uncertainties attached to the pro- 
cedure, we believe strongly in its application in extremely toxic 
goiter. 

We have repeatedly stated and are still firmly convinced 
that a majority of doubtful operative risks are made better and 
safer when coming to partial thyroidectomy by a preliminary 
pole ligation. We feel strongly convinced that had we, for 
example, 100 patients all with such intense hyperthyroidism 
that we felt uncertain as to how they would endure an operation 
directly on the thyroid, those having preliminary pole ligation 
done first would show a lower mortality rate than those having 
any operation directly upon the thyroid gland. The former 
group we have, of course, in our clinic had opportunity to observe 
in considerable numbers, that is, the cases with preliminary pole 
ligation, but feeling as we do, it is obvious that we cannot have 
the latter group. It is unfortunate also that our ligation cases 
cannot be compared with the cases of some other group in which 
the first operation is one undertaken primarily on the thyroid 
gland. ‘This is true because, unfortunately, there are no fixed 
groups into which cases may be relegated, such as single X 
toxicity, double X, triple X toxicity, and so forth. Thus all 
estimated degrees of toxicity and also those of operability must 
vary with the observer’s viewpoint, experience, caution, and 
enthusiasm for a method. 

That obvious clinical improvement follows preliminary pole 
ligation no one who has observed these cases in large numbers 
can fail to admit. This, however, is not the sole factor which 
has led us consistently to submit our cases of doubtful opera- 
bility to preliminary pole ligations and partial operative pro- 
cedures upon the thyroid gland. We hold to preliminary partial 
procedures in the surgery of severely toxic goiter also because 
of its test-out value as related to the sick thyroid patient’s 
ability to withstand operative procedures, and this, we believe, 
to be of equal value with the general improvement gained by 
the procedure. 

We have always maintained that possibly slightly excessive 
caution on our part might result in one, perhaps two, unneces- 
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O- sary preliminary operative procedures being done. One must 
ic admit, however, that this is distinctly less expensive to the 
patient and trying to the surgeon than the method whereby one 
ed is convinced, if only in a few cases, that one or two preliminary 
id | operative measures might have been superior to the complete 
ry procedure perhaps disastrously employed, or so dangerously 
= ; close to it as to have been not worth the risk on the patient’s 
m : part. 
mn Lugol’s solution which has come so into prominence of late 
mm may perhaps largely replace preliminary pole ligation (of this 
ng we are still much in doubt), but where uncertainty exists as to 
er ) whether or not a patient will endure a subtotal thyroidectomy, 
ve a death following this operation should make the surgeon feel 
ile that the more cautious approach through preliminary proced- 
ve ures would have lessened the danger of such a fatality. What, 
eS after all, is one’s primary duty? To save the individual from 
ch repeated operative procedures, or to make most certain that he 
id endures the complete surgical ordeal the most safely? 
ed We wish to maintain: still that when any operative doubt 
Xx exists, even though the patient has been thoroughly prepared 
all with Lugol’s solution, preliminary therapeutic and _ test-out 
ist surgical procedures should be employed. 
nd . We strongly urge, with no reflection whatever on the method 
of preparing patients for operation with Lugol’s solution, that 
dle any elimination of preliminary surgical procedures in the opera- 
TS ; tive treatment of severely toxic goiter be arrived at solely on 
ch the basis of cautious individualistic experience, and not upon 
‘a- enthusiasm for a new, novel, and hopeful procedure, however 
0- auspicious it may appear. 
ial Regarding the technic of superior pole ligation, we have 
ise maintained that if the patient is submitted to a preliminary 
t’s surgical procedure, such as pole ligation, because the complete 
e, ! operation is too risky, then the lesser procedure is unjustified 
by unless the lesser operation is so accomplished technically that 
all of its possible benefits may be assured the jeopardized pa- 
ve tient. For which reasons, therefore, we have insisted in this 


clinic that the operative procedure shall be so planned that the 
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entire pole is exposed, so that one is certain that all of the pole 
is entirely surrounded by the ligature, making absolutely sure 
that all of the vessels are within the grasp of the ligature, and 
making as sure as possible that the nerve also is included. 

The technical steps of superior pole ligation are, then, the 
demonstration of the common carotid artery and internal 
jugular vein opposite the level of the upper pole of the gland, the 





Fig. 519.—Note the retraction of the great vessels and the method of 
passing the special carrier downward along the thyroid cartilage. The in- 
cision has been made unduly large in order to demonstrate the anatomic 
relations. 


retraction of these vessels outward, the retraction of the oblique 
fibers of the omohyoid muscle inward, and the complete exposure 
of all structures entering the upper pole of the gland. By means 
of the special carriers shown in Fig. 519 the passer may be 
carried down along the external plate of the thyroid cartilage 
well back behind the posterior aspect of the entering vessels, 
and safely out beside the retracted great vessels. By this 
method one may be sure that the ligature entirely surrounds the 
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pole. Since the great vessels commonly lie in close contact with 
the upper pole, it has been our experience that only by this 
maneuver of retracting them may one be certain that the liga- 
ture under direct vision entirely surrounds all entering struc- 
tures without injury to the common carotid artery, vagus nerve, 
and internal jugular vein. 

VOL. 4—87 


























THE TECHNIC OF ANESTHESIA FOR THYROID 
OPERATIONS 


Lincoitn F. SIsE 


Ir is desirable that the anesthetic for thyroid cases, espe- 
cially the toxic cases, disturb the patient as little as possible. 
It is not a question here, as in many operations, merely of dis- 
comfort to the patient, but because a postoperative reaction 
may be started by any sort of strain or disturbance it may, 
with these patients, be a question of life or death. 

Of the anesthetics which have been generally used, ether 
disturbs the patient more than any other. It has a definite 
effect on the tissues of the body, it upsets the acid, base equilib- 
rium, it has a tendency to produce nausea and vomiting, and 
it is eliminated slowly from the body. Clinical experience shows 
that postoperative reactions are more prone to occur after this 
anesthetic than they are after some others. While of entirely 
secondary importance, yet the fact that induction is longer than 
with other anesthetics may be worth consideration in a busy 
clinic. 

Ethylene appears to be much more desirable than ether, as 
it has practically no systemic effect. In some ways it is more 
desirable than nitrous oxid, as no cyanosis accompanies its use, 
and, consequently, there is probably less rise in blood-pressure. 
Its extreme inflammability is a very serious drawback, and is the 
reason it is not being used in this clinic. 

Local anesthesia does not of itself disturb the patient. When 
properly given it has practically no effect on the tissues of the 
body beyond the points of injection. But, unfortunately, the 
patient remains conscious, and this fact frequently subjects 
her to a considerable nervous strain. It is this fact mainly 
which has caused us gradually to abandon its use in favor of 
nitrous oxid-oxygen. 
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Local anesthesia combined with nitrous oxid-oxygen anes- 
thesia has not, in our hands, showed any noticeable lessening 
in the amount of nitrous oxid necessary, nor any other noticeable 
benefit such as to make its use seem advisable. 

Nitrous oxid-oxygen has proved itself with us to be the 
most satisfactory routine anesthetic for these cases. Except 
for the concomitant oxygen lack its systemic effect is prac- 
tically nil, and with the technic which we use the oxygen lack 
is relatively slight. Induction and recovery are quick and not 
unpleasant. Thus patients do not dread the anesthesia when 
multistage operations are necessary. Our clinical experience is 
that the postoperative condition and appearance of patients 
who have had nitrous oxid-oxygen compare favorably with that 
after other anesthetics. 

In certain types of patients even a slight oxygen lack is 
undesirable. Such patients are the very weak and exhausted, 
those who have lost weight rapidly or in high degree, and par- 
ticularly those with an unsound heart, perhaps from rheumatic 
disease or sclerotic changes, and especially those having auricular 
fibrillation. In all these cases even a comparatively slight 
oxygen lack may give rise to danger of sudden death under 
anesthesia. This danger from lack of oxygen may be eliminated 
by the addition of an amount of ether which is at once com- 
paratively small and at the same time enough to make proper 
oxygenation of the patient possible.! 

Our scheme of anesthesia is, then, the use of nitrous oxid- 
oxygen as ordinary routine, and the addition to this of ether in 
minimal amounts whenever it is indicated. 

Special methods of anesthesia are rarely necessary. On one 
occasion, in a case of lingual thyroid, we have administrated 
ether by the intratracheal route in order to avoid inhalation of 
blood. 

Any of the better types of nitrous oxid-oxygen apparatus 
are probably satisfactory. In this clinic we have used mainly 





1We have just started the use of ethylene in these cases. While the 
number of administrations is too few to draw conclusions, yet these few 
cases seem to indicate that ethylene is a great improvement. 
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the type with the breathing bag next to the patient. This bag 
is small and oblong and can be turned to one side by means of 
a slip joint in a curved chimney piece, so that it does not get 
in the way of the anesthetist. The mask fastens more easily 
to the face when the leverage of a hose does not also have to be 
held. The bag near the patient is quite useful in obstruction, 
as will be described later. It may also be useful if the trachea 
is accidentally cut. If this happens, and if there is no obstruc- 
tion between the breathing bag and the cut, positive pressure 
may be kept up in the trachea during inspiration by means of 
pressure on the breathing bag, and the inhalation of blood thus 
prevented. 

The usual face masks have a chimney, or valve, coming up 
from the top and, consequently, are so high that they get in 
the way of the operator. The one used here has a smooth, low 
top, with an exit to the bag just above the nose. At the exit 
there is a slip-joint where a slightly curved chimney piece, about 
4 inches long, leads to the breathing bag. A clean mask can be 
slipped on this chimney piece for each new patient. By means 
of the slip-joint the chimney piece can be turned to one side 
or the other as needed to get the bag out of the way. 

A Boothby collar, somewhat modified, is used to hold the 
mask in place. This was originally designed by Boothby to be 
used instead of an inflatable rubber face-piece; but we have 
found it here very useful in addition to such a face-piece. It has 
some advantages over the more usual method of holding the 
mask by means of a towel clamped over it. This collar can 
be adjusted after the sheet has been thrown back over the head 
and the operative field exposed. We have found it almost 
impossible to do this with towels, without throwing the sheet 
down in the operative field and disturbing the operator. It 
allows a better view of the patient’s face. While it may not be 
quite as firm as the towels, it is sufficiently so in this type of 
machine where a hose does not run directly to the mask. 

The blood-pressure is recorded throughout all operations. 
In an ordinary blood-pressure cuff one outlet is stopped and the 
other is led by a tube to a Y at the head of the table, one arm 
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of which goes to the dial and the other to the bulb. A ring in 
the edge of the cuff holds the bell of a Bowles type stethoscope 
in place, and a tube leads from this to ear pieces at the head of 
the table. 

A chart holder and charts also are fastened at the head of 
the table. A chart is ready for each patient, and on it are re- 
corded all important preoperative findings, to be mentioned 
later. Charts of any previous operations are also on hand. 





Fig. 520.—Operating-table in the position used during thyroid opera- 
tions. The upper half of the body is raised at an angle of about 20 degrees, 
and the thighs are flexed, so that the patient shall not slip down on the table. 
The bar used for extending the neck is shown covered by a pad. The blood- 
pressure cuff lies on the stool. 


After the patient is placed on the table she is moved, by break- 
ing the table, so that the head and trunk are elevated to an angle 
of about 20 degrees and the knees are somewhat bent (Fig. 520). 
A bar is placed under the shoulders which can be raised to any 
desired height. The patient’s proper position on this bar is 
quite important. It should be placed just along the upper line 
of the shoulders (Fig. 521). When the bar is raised this arches 
the neck forward in the region of the thyroid and in the great 
majority of instances gives an excellent position (Fig. 522). 
If the bar is placed too high on the patient the head will not 
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Fig. 521.—Patient in position on bar before bar is raised. Blood-pressure 


cuff is on arm with tubes leading to dial and ear-pieces at head of table. 





Fig. 522.—Same as Fig. 521, but with bar raised, showing extension of neck. 


extend, and the upper part of the neck is raised instead of being 
lowered, and the desired arching is not obtained (Fig. 523). 
If it is placed too low the region of operation rises and falls 
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Fig. 523.—Bar placed too high on the patient, showing that no extension 
of neck is obtained. The bar is under the neck, but the perspective makes 
it appear to be placed higher than it really is. 


Fig. 524.—Draping the patient (1): A half-sheet is passed under the 
head, and the ends are fanned out with one corner on each side coming down 
over the trunk. 


excessively with respiration, and frequently the proper arching 
is not obtained. If it is raised too high the back curves, and 
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the bar is then apt to slip up and become placed too high on 
the patient. If it does not slip up the extreme extension of the 
head and arching of the neck which result, while giving excellent 
exposure, are very apt to cause respiratory obstruction. 
Patients are draped for the operation in the following man- 
ner: A half-sheet is passed under the head, and the ends are 
fanned out with one corner on each side coming down over the 
trunk (Fig. 524). Two towels are laid on the upper part of the 


Fig. 525.—Draping the patient (2): Two towels are laid on the upper 
part of the chest so as to make a V, with the point down and the two arms 
coming up over the shoulders on each side of the neck, and are clipped to- 
gether at the point of the V. 


chest so as to make a V, with the point down, and the two arms 
coming up over the shoulders on each side of the neck, and are 
clipped together at the point of the V (Fig. 525). Another 
half-sheet is now laid over this V, with its upper edge at the 
throat. This edge is clipped to each arm of the V together with 
the first half-sheet on each side of the neck (Fig. 526). The 
free part of the second half-sheet is then thrown up over a wire 
hoop which has been placed over the patient’s head. The 
operative field is now excellently exposed, but entirely sepa- 
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rated from the field of the anesthetist (Figs. 527, 528). The 
draping is firm and not easily disturbed, and yet no clips have 
been caught in the patient. Thus it can also be used when local 
anesthesia is employed. 

Before operation patients receive a preliminary narcotic. 
With the great majority of patients this consists of morphin 
} grain and scopolamin 1/200 grain two hours before operation, 
and again one hour before, making a total dose of 3 grain of 


2 
“ 


morphin and 1/100 grain of scopolamin. This puts the patient 


Fig. 526.—Draping the patient (3): A second half-sheet is laid over this 
V with its upper edge at the throat. This edge is clipped to each arm of the 
V together with the first half-sheet on each side of the neck. 


in a drowsy condition, so that preoperative apprehension is 
greatly lessened. Anesthesia is easier and better, less anesthetic 
is required, and there is less cyanosis. Even in the few cases in 
which excitement results from the narcotic the anesthesia remains 
thesame. After operation there are usually several hours of quiet 
sleep. Occasionally a patient gets complete loss of memory for 
the entire procedure. She goes to sleep in her bed, and wakes 
in it, without at first realizing that there has been any operation. 

In a few instances excitation may result from the narcotic 





ANESTHESIA TECHNIC FOR THYROID OPERATIONS 1387 


7 


Fig. 527.—Draping the patient (4): The free part of the second sheet is 
then thrown up over a wire hoop which has been placed over the patient’s 
head. 


Fig. 528.—The anesthetist’s end of the table, showing the easy access 
to the patient and the complete separation from the field of operation. Note 
the low mask held on by the Boothby collar and the oblong breathing bag 
turned to the right well out of the way. Just to the right of the bag is a 
rest for the operating nurse’s elbow. Below the bag are the anesthetic charts 
in their holder, and to the left of this is the dial of the blood-pressure apparatus. 
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instead of quiet. The patient is restless and talkative. This 
may even go on to actual delirium. ‘These two conditions are 
not usually seen in the quiet of the bedroom, but are started 
when the patient is disturbed by being transferred to the truck 
for the start to the operating room. They end with the admin- 
istration of the anesthetic, do not seem to have any noticeable 
effect on the anesthesia, and do not usually reappear after the 
operation and return to bed. 

In toxic cases, and in a large number of non-toxic, the pulse- 
rate is raised on giving the first hypodermic. In a few cases the 
pulse-rate is lowered by the narcotic. Lowered respiratory rate 
is also occasionally seen, but never of sufficient degree to be of 
importance, unless there is marked obstruction to respiration. 
In such cases the narcotic should be reduced or administered 
with great caution, and the patient should be closely watched. 

The second dose of scopolamin is omitted if there has been 
an undue rise of pulse after the first dose, or the whole second 
dose, morphin as well as scopolamin, may be omitted in indi- 
viduals of the weaker type who do not appear to be apprehensive. 
In individuals of the apathetic type the scopolamin is omitted 
entirely and the morphin may also be reduced in proportion 
to the condition of the patient. The scopolamin is also not 
infrequently reduced or omitted in thyrocardiacs, particularly 
the older ones. 

All patients are seen personally by the anesthetist before 
operation in order that he may have a first-hand impression of 
their condition. He then goes over the recorded clinical history, 
the findings of the cardiologist, temperature chart, and labora- 
tory examinations. He also assures himself that there are no 
respiratory infections. This is particularly important where the 
goiter is intrathoracic, as here there seems to be a slightly in- 
creased risk of pneumonia. In determining the question of 
infection a temperature between 99° and 100° F. does not 
appear to be of great significance in toxic cases. 

In making the induction it is well to go somewhat more 
slowly than in patients who have not had such a preliminary 
narcotic. A too rapid induction may induce undue depression 
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of respiration and circulation. This is the same phenomenon 
as may be seen with any patient during induction, but it comes 
on more readily with these patients, who either have had a 
considerable preliminary narcotic or who are in a somewhat 
weakened condition. No trouble is experienced if the induction 
is a little slow, and in any event no trouble is experienced through- 
out the rest of the anesthesia. 

False teeth may usually be left in place except when they are 
small, partial sets. The lower jaw does not become relaxed, 
but remains firmly set against the upper, so that there is no 
danger of the teeth slipping back into the throat; and the pres- 
ence of the teeth makes the fit of the face-piece better and 
prevents obstruction due to blowing in and out of the lips and 
cheeks. 

Laryngeal spasm occurs during thyroid operations just as 
it may in the course of any other anesthesia. It is probably due 
to the light anesthesia, together with the lodgment of a small 
amount of mucus or saliva in the glottis, and possibly to irrita- 
tion from operative manipulations in the region of the larynx. 
It is seldom enough to cause more than slight inconvenience. 
On but one occasion in this clinic has it been of sufficient inten- 
sity and duration to cause alarm. It should be treated by the 
exhibition of oxygen in proportion to the severity of the spasm, 
and after a variable length of time it will lessen and disappear. 

Obstruction to respiration occurs in goiter cases somewhat 
more frequently than in most other operations. Chief among 
the causes are position of the neck, pressure of a tumor, opera- 
tive manipulations, falling of the tongue into the throat, and 
relaxed ale nasi. In some individuals the arching of the neck 
produces obstruction, which is quickly relieved by bringing 
the head forward. In such cases a compromise must be made 
between the relief of the obstruction and the need of the surgeon 
for exposure. In those cases which have before operation been 
most severely obstructed by tumor local anesthesia has gen- 
erally been used. Consequently, under general anesthesia, 
severe obstruction is not seen from tumor pressure, unless it is 
added to by the manipulation of the surgeon. In this case, if 
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the obstruction becomes too severe or prolonged, he can reverse 
his procedure and relieve the obstruction. In these two forms 
of obstruction and in that caused entirely by manipulation of 
the surgeon a considerable amount of relief may be had by using 
the breathing bag for artificial respiration. When the trachea 
is obstructed the patient’s inspiration produces negative pressure 
below the point of obstruction, and this tends to collapse the 
trachea still further. Her expiration produces positive pressure, 
and tends to dilate the trachea and force air past the point of 
obstruction. Expiration itself is also considerably more power- 
ful than inspiration. Thus the chief difficulty in these cases of 
obstruction comes with inspiration. If moderate pressure is 
made with the hand on the breathing bag during inspiration 
positive pressure is produced in the trachea above the point of 
obstruction, the trachea is dilated as during expiration, and the 
gases are forced past the point of obstruction. 

The last two forms of obstruction mentioned above, those 
from the tongue and from the ale nasi, are rather unusual. 
They may be treated as in any other anesthesia, if at all severe, 
by means of nasal tubes. In the last case the tube needs to be 
only long enough to enter the vestibule of the nose. 

In cases of severe exophthalmos there is distinct risk of ul- 
ceration of the cornea; and this ulceration, once started, may 
go on to the production of complete blindness, in spite of all 
that can he done. As these prominent eyes frequently remain 
partially or wholly open during anesthesia, it becomes of great 
importance to protect them from an abrasion of the cornea, 
which might be the starting-point of a destructive ulceration. 
The eyes should never be covered by any material such as a 
towel or gauze which, if the eyes opened, might cause an abra- 
sion. If they remain open at all they should be filled with 
sterile vaselin to prevent drying and to lessen the abrasive 
power of any chance contact; and they should be watched con- 
stantly to see that this chance contact does not occur. 

Watching the condition of the patient and determining from 
it the extent of operation which is justifiable is the most diffi- 
cult and, at the same time, the most interesting duty which falls 
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to the anesthetist. He should have before him, preferably on 
his anesthesia chart, all findings of the case which may help 
him in this determination, such as the salient features of the 
patient’s history, her age, weight loss and disability, her phys- 
ical and laboratory findings, heart and kidney condition, weight, 
metabolism, and any other condition which may have a bearing 
on the situation. He should also have the records of any pre- 
vious operations, if multiple operations have been necessary, 
showing the extent of the operations, the course of the anes- 
thesia, and the postoperative reactions. He should note the 
general appearance of the patient and depth of anesthesia and 
should record at frequent intervals the pulse-rate, blood-pressure, 
and respiration rate. All these have a bearing on the decision 
to be arrived at, and only by a correct evaluation of all these 
various elements can a correct decision be reached. 

With non-toxic patients the same general principles apply 
in determining the extent of operation as in any other surgical 
operation, and, consequently, these need not be discussed here. 
With toxic patients there enters a new factor, which is not pres- 
ent with other patients and which complicates the determination 
of their condition. ‘This new factor is the possibility of the 
occurrence of postoperative thyroid reaction. To aid in making 
the determination toxic patients may, entirely apart from their 
toxicity, be divided into two main groups—a sthenic, activated 
group comprising the great majority of patients, and an as- 
thenic, apathetic, and exhausted group, comprising the small 
remainder of patients. These two groups present distinctly 
different indications during anesthesia. ‘Thus they should be 
definitely distinguished one from the other before the beginning 
of an operation. 

With the activated type of patient anything indicating an 
increase in activation, such as increased pulse-rate, pulse press- 
ure, systolic blood-pressure, respiration rate, or a decrease in 
diastolic blood-pressure, tends to indicate a shortened opera- 
tion. These patients seldom exhibit exhaustion during opera- 
tion, as evidenced by the combination of rising pulse-rate and 
falling blood-pressure, and then only during the longest opera- 
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tions or where an unusual amount of blood is lost. They some- 
times show a bounding, snappy pulse, which is indicative of 
potential reaction. In judging the height of readings, time should 
be allowed for the subsidence of any excitement which may 
have arisen during induction. 

The apathetic type of patient makes up a small group which, 
in this clinic at least, has furnished the bulk of the immediate 
surgical mortality not due to surgical accidents, such as infec- 
tion, embolism, etc. They should, therefore, be treated with the 
utmost caution and should usually be done in multiple stages. 
They usually come to the table more deeply flushed and more 
deeply asleep than the other type of patient would with the 
same preliminary dose of narcotic. Their anesthesia is color- 
less and gives no suggestion of a serious outcome. The readings 
are moderate or low. Even the metabolism fails to give a warn- 
ing, as this also is usually low. Only the small dose of narcotic 
and of anesthetic necessary to produce respectively sleep and a 
sufficient depth of anesthesia give any warning that all is not 
well. 

It is evident, then, that if we find our anesthesia is pro- 
gressing in this colorless and apparently favorable manner we 
must be definitely sure that this apparently favorable course 
is due to the patient’s good condition and not to her exhausted 
condition, that she is of the activated type and not of the apa- 
thetic type, for those of the activated type who come to opera- 
tion with slight toxicity often show the same moderate or low 
readings as the exhausted cases of the apathetic type. If, there- 
fore, a patient cannot before operation be definitely determined 
to be in good condition, and if during operation she runs this 
colorless anesthesia with rather low readings, she should be 
regarded with great caution. 

The time element, which is of some value in all thyroid 
operations, is of special value in the toxic cases, but is of the 
greatest importance in this group of apathetic patients. The 
operations should all be short. In a few instances the character 
of the respiration, a jerky or sobbing type, shows that the 
patient is not standing the operation well. 
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In making these decisions as to the extent of the contem- 
plated operation a conservative stand is always taken. If there 
seems any real possibility that a severe reaction may result from 
a given operation, a lesser procedure is adopted, for if less is 
done than might have been done, more can always be added; 
but if too much is done, it is impossible to subtract any. 

At the conclusion of an operation the patient should be 
awakened and requested to speak before she goes to her room, 
in order that the integrity of the recurrent laryngeal nerves may 
thus be demonstrated. After convalescence and before she leaves 
the hospital the amount of her postoperative reaction should be 
entered on her anesthesia chart so that it may be available if 
subsequent operations are necessary. 

The main contraindications to nitrous oxid-oxygen which 
we have established here are the higher grades of respiratory 
obstruction, and the sickest of the thyrocardiacs and apathetics. 

When nitrous oxid-oxygen is contraindicated, local anesthesia 
is chosen. Under operative conditions the head of these patients 
is in a rather small and somewhat enclosed space, and it is 
found that all, but more especially the thyrocardiacs and those 
with obstructed respiration, much appreciate a free supply of 
air. This can be given them by fanning, but much more easily 
and efficiently by means of a hose running from air pressure. By 
means of a free stream of air passing over the face many a 
patient is kept quiet and reasonably comfortable who would 
otherwise have a most uncomfortable and restless time, and 
who might, consequently, interfere seriously with the operation, 
VOL. 4—88 




















THE TREATMENT OF ADENOMATA OF THE THYROID 


FRANK H. LAHEY 


ApENOMATA of the thyroid must be considered as encap- 
sulated masses of thyroid tissue possessing the ability to func- 
tion just as does the thyroid tissue of the gland itself, capable 
of hypersecreting and producing toxic symptoms just as can 
the oversecreting entire thyroid gland in exophthalmic goiter. 

Adenomata of the thyroid are submitted to surgical treat- 
ment in this clinic for any one of the following reasons: When 
they are unsightly, when they are producing pressure, when 
there is danger of malignant degeneration, when they are sub- 
sternal or intrathoracic, when they tend to become substernal 
or intrathoracic, and when they are producing toxic symptoms. 

Under the heading of “unsightliness” we have considered 
any adenomatous goiter disfiguring when it is of sufficient size 
to be unduly conspicuous. Unilateral goiters have been the 
most disfiguring type with which we have had to deal, and we 
have found single adenomata particularly prone to produce 
unsightly disfigurements in the neck. A very large proportion 
of the disfiguring goiters in our experience have been non-toxic 
and, therefore, their unsightliness has been endured, in most in- 
stances unnecessarily, since they could often have been removed 
very much earlier than they were with almost absolute safety. 

We have seen obstructive pressure from goiter arise par- 
ticularly in connection with adenomata and less often with 
cysts. Pressure has been most often upon the trachea, occa- 
sionally on the posterior wall of the laryngeal cartilage, and 
rarely upon the esophagus. We have occasionally seen colloid 
adenomatous goiter occur in prolonged upper poles of the 
thyroid gland, the poles turning inward beneath the superior 
thyroid vessels and passing behind the larynx on one or on 
1395 
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both sides (Fig. 529). In the latter case an encircling type of 
goiter occurs. We have rarely seen marked pressure result from 
superior thyroid poles occupying an encircling position behind 
the larynx, but, as a rule, have discovered them casually, while 
dislocating the pole in the course of a thyroid operation done 
for some other cause. 
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Fig. 529.—Showing adenomatous goiter which has slipped beneath the larynx. 


Adenomata above the level of the sternal notch most often 
occur in one or other of the lobes, and as they enlarge they 
deviate the trachea either to the right or to the left as shown 
in Fig. 530. As the enlargement progresses and pressure increases 
the resilient tracheal rings are gradually pressed inward, until 
there may be complete flattening of the trachea on one side, so 
that the breathing space is represented solely by the curve in 
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the rings on the opposite side. Occasionally adenomata occur 
on both sides, so that lateral pressure upon the trachea is made 
from either side, until the trachea is converted into a mere slit 
of the so-called scabbard type. We have recently operated such 





_ 


Fig. 530.—Two types of tracheal pressure are depicted here—antero- 
posterior flattening from a retrotracheal goiter, and lateral flattening and 
deviation of the trachea from an intrathoracic goiter. 


a case in which the trachea was so collapsed that it was diffi- 
cult to find a space through which to do a tracheotomy. 

When adenomata, even of small dimensions, arising in the 
body or the isthmus of the thyroid have become attached to the 
trachea we have often been surprised to note the degree of 
tracheal denting which can occur with small tumors. 
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The most marked degrees of tracheal obstruction, other 
than those where bilateral adenomata collapse the trachea from 
bilateral pressure, have been seen in intrathoracic goiter, where 








Fig. 531.—Note marked deviation and narrowing of the trachea due to intra- 
thoracic goiter. Trachea shown deviated to the left as a light shadow. 


a laterally located adenoma dislocates the trachea in a marked 
degree to one side or the other, causing high grades of tracheal 
obstruction, as shown by x-ray in Figs. 530, 531. Since pressure 
softening of the tracheal ring occurs so readily, and since respira- 
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tory obstructions play such a marked part in postoperative 
mortality, we feel that it is essential to remove adenomata in 
their earliest stage when no degree of tracheal pressure is 


present. 

We have seen a few cases where intrathoracic prolongations 
of adenomatous masses have extended behind the esophagus, 
but we have never seen a case with esophageal obstruction. 

Regarding the possibility of malignant degeneration as an 
indication for operation in thyroid adenomata we feel that if 
it is assumed that all breast tumors are surgical, it should, at 
least, be considered that thyroid tumors, too, are surgical, since 
evidence of malignant degeneration in tumors of the female 
breast is much more obvious than it is in the thyroid. If dis- 
creetness of outline be lost in adenofibroma of the female breast, 
it may be easily recognized by palpation, since the adenoma is 
placed in the soft surrounding tissue which lends itself readily 
to palpation. Adhesions to the pectoral fascia or to the over- 
lying skin act as a warning indication, and if malignancy be 
discovered the organ lends itself well to radical removal to- 
gether with the adjacent lymph-gland. 

Adenomata of the thyroid, on the other hand, are rarely 
diagnosed as having become malignant until the process has 
been present for some little time. They do not lend themselves 
well to palpation. If malignancy has penetrated the capsule of 
the thyroid it, as a rule, has penetrated the thyroid gland, has 
involved neighboring structures, has metastasized into the deep 
cervical lymph-gland, and in a majority of instances is beyond 
hope from surgical removal. Such a case is best treated pal- 
liatively by x-ray. 

In a review by Dr. S. M. Jordan, of this clinic, of 1675 pa- 
tients sent to the metabolism laboratory, 1.2 per cent. were found 
to have malignant goiters. Now, if one realizes that 1.2 per cent. 
represents the percentage of malignancy in a group of cases some 
of which did not have thyroidism, but were sent to the metabolism 
laboratory for help in diagnosis, and that some of them had only 
exophthalmic goiter, it must be realized that the percentage of 
malignancy occurring in cases with true adenomatous goiter, 














1400 FRANK H. LAHEY 
if it were estimated, would be found to be much higher than the 
figures stated above. 

Because of this fact we have assumed that the best treat- 
ment of adenomata, which may not only become malignant, but 
are prone later to show toxicity,! is removal, when the patient 
approaches the age when malignancy is most apt to occur. 
We, therefore, advocate the removal of adenomata in patients 
of forty or over. 

Adenomata and cysts of the thyroid represent almost all of 
the types of goiter which become intrathoracic in location. In- 
trathoracic goiters, as a rule, originate as adenomata located 
in the lower pole of the thyroid gland. These adenomata, it 
must be recalled, are covered by the prethyroid muscles, the 
sternocleidomastoid, sternohyoid, sternothyroid, and omohyoid 
muscles, largely attached to the sterno, longitudinal in direc- 
tion, causing pressure anteroposteriorally on the tumor, and 
tending to direct its movement in a downward direction into the 
mediastinum. This tendency is further augmented by the ascent 
and descent of the thyroid on swallowing, and by the fact that 
there is no obstruction to prevent the adenoma passing down- 
ward through the superior thoracic aperture into the mediasti- 
num. These are the factors which produce intrathoracic goiter, 
and when once the adenoma becomes located in the mediastinum 
it soon, if it continues to grow, becomes too large to escape 
readily through the superior thoracic aperture (Fig. 531). It 
is located on either side of the trachea and deviates that struc- 
ture, as stated above, markedly to one side, often collapsing 
it so that stridor and respiratory difficulty results. 

Cysts of the thyroid are quite commonly considered under 
an entirely separate heading in thyroid classification, and so 
naturally assumed not to possess the danger of malignant 
degeneration which adenomata do. Nearly all cysts of the 
thyroid were originally thyroid adenomata whose central tissue 
has become devascularized, necrotic, and finally liquefied, the 
original fibrous capsule of the adenoma representing the fibrous 
cyst wall. 


1 Of the adenomata coming to our clinic 42.1 per cent. are toxic. 
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Examination of cyst walls, however, will often show that 
this process of liquefaction is frequently incomplete. Islands 
and, often, complete layers of live, vascularized, glandular 
tissue remain attached to the inner wall of the fibrous capsule. 
These elements have potentially the possibility of malignant 
degeneration, therefore it cannot be assumed that cysts of the 
thyroid are free from the danger of carcinomatous changes. 

We believe that intrathoracic goiters should be removed as 
early as possible, since they tend to produce tracheal pressure, 
and owing to sudden changes in their size, secondary to changes 
in their blood-supply, they may produce acute emergencies 
due to increased tracheal pressure, which may even go on to 
such a degree of suffocation that death results. 

The removal of adenomata from the superior mediastinum 
necessitates drainage of the large cavity which is left in the 
mediastinum, and always exposes the patient to the possibility 
of mediastinitis, 2 cases of which have occurred in our experi- 
ence, both resulting fatally. 

Further, when distortions of the recurrent laryngeal nerve 
have occurred with large intrathoracic adenomata, one can never 
be certain that complete recurrent laryngeal paralysis may not 
occur as a result of their dissection and delivery. 

For the above-mentioned reasons, therefore, we believe that 
all adenomata which are low lying and tend to become intra- 
thoracic in location should be removed early before they do so, 
when the operative risk is considerably less and the possibility 
of complications markedly diminished. 

Intrathoracic goiters are to be suspected in any patient in 
whom both inferior poles of the thyroid cannot be accurately 
palpated. They are to be suspected when there is dulness over 
the upper part of the chest, when there is obvious deviation of 
the trachea, and when there is unexplained respiratory difficulty, 
particularly in the presence of goiter. They rarely occur with- 
out producing deviation of the trachea. The x-ray will demon- 
strate their location (Fig. 531) and also the caliber of the trachea, 
showing not only the degree of dislocation but also the effect of 
pressure as well. 
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The mortality of removal of intrathoracic goiter is by no 
means high; the outcome is extremely satisfactory, and in an 
experience now of considerably over 100 cases, 6 of which were 
completely intrathoracic, it has been necessary to split the ster- 
num in but one case. 

Those adenomata which have existed benignly for some 
time, showing superimposed toxicity later on, we have termed 
“adenomata with secondary hyperthyroidism.” 

In the beginning of this discussion it was stated that one 
must consider adenomata as being encapsulated areas of thyroid 
tissue, capable of producing secretion just as the true thyroid 
tissue does. In secondary hyperthyroidism it must be realized 
that the hypersecreting tissue is that within the adenoma or 
adenomata, and that in many instances the thyroid tissue itself 
is secreting normally. This has been proved clinically by the 
fact that simple removal of adenomata or adenoma, no thyroid 
tissue itself being removed, has resulted in complete relief of 
symptoms, lowering of pulse-rate, gain in weight, and a return 
to normal in every way, a previously elevated metabolism rate 
being also reduced to normal. Clinically this is convincing 
evidence in favor of the above-stated assumption, since it is 
known that in primary hyperthyroidism or exophthalmic goiter 
it is not possible to cure the disease surgically except by removal 
of four-fifths to five-sixths of the entire thyroid gland. While, 
as stated above, in secondary hyperthyroidism or thyroidism 
secondary to toxicity arising from the thyroid tissue within the 
adenoma, it is possible to cure the patient solely by the removal 
of these adenomata. 

To our minds primary hyperthyroidism and secondary hy- 
perthyroidism, although occurring at different ages, as a rule 
produce the same signs and symptoms and differ only in the 
method of surgical treatment. 

It should be realized always, however, in connection with 
these cases that the presence of adenoma or adenomata does 
not always indicate that the toxicity is arising from the hyper- 
activity of the adenomatous thyroid, since the adenomata may be 
existing only coincidently in a thyroid which is itself hyperactive, 
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The relief of secondary hyperthyroidism by excision of the 
toxic adenomata results in one of the most satisfactory cures 
occurring in all of the thyroid diseases. 

Conclusions.—Thyroid adenomata should be treated sur- 
gically when unsightly, when producing pressure, when intra- 
thoracic or tending to become so, in women over forty, to insure 
against malignant degeneration, and when producing secondary 
hyperthyroidism. 
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ABERRANT GOITER 


FRANK H. LAHEY 


THERE is little question now that the thyroid originates 
from a single anlage. Thyroid tissue has not been demon- 
strated arising from the ultimobranchial bodies, the presumed 
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Fig. 532.—Diagram showing places where accessory thyroids may develop. 
Course of thyroglossal duct shown by dotted lines: 1, In the region of the 
foramen cecum; 2, intralingual; 3, prelaryngeal; 4, pyramidal process; 5, 
normal thyroid; 6, accessory retrosternal thyroid. 


lateral anlagen of the past; moreover, the development of 
myxedema following the removal of a lingual goiter, which has 
happened in such a case in our own hands, clinically refutes such 
1405 
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a possibility. If a lingual goiter represents only the thyroid 
tissue arising from a median anlage, the tuberculum linguale 
mediale, then, even though this be removed, myxedema should 
not result if lateral anlagen exist, because they should have 
developed thyroid tissue which would prevent it. See case 
reported by us in Surg., Gynec., and Obstet., March, 1923, 
pp. 395-397. 





Fig. 533.—Allied accessory thyroid. Note the extruded adenoma still 
attached to the thyroid by fibrous bands. (Diagrammatic.) 


If it be accepted, then, that there exists a median anlage 
only, its point of origin is represented in the adult by the for- 
amen cecum. A majority of aberrant thyroids exist from this 
point to the normal location on the tracheal rings; these are due 
either to failure of the entire thyroid to descend, or to segments 
of thyroid being left behind in the course of its descent. 

Most of the aberrant thyroids, therefore, are situated be- 
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tween the hyoid bone and the foramen cecum at the base of the 
tongue, since few thyroids fail to make their complete descent 
if they pass below the level of the hyoid. Those which remain 
at the foramen cecum are the true lingual goiters (Fig. 532); 
those within the tongue, the intralingual goiters; those below 
the tongue, the sublingual goiters; those in front of the larynx, 
the prelaryngeal goiters. 





Fig. 534.—Pseudo-accessory thyroid. Note the isthmus of true thyroid 
tissue joining the mass to the thyroid. (Diagrammatic.) 


Two other not uncommon locations for aberrant masses of 
thyroid tissue are: one, within the superior mediastinum, the 
other just outside the sternomastoid muscle in the posterior 
triangle of the neck. Since neither of these locations is in the 
course of thyroid descent, it must be presumed that these aber- 
rant masses represent separated elements of the thyroid organ, 
which have remained at one or other of these locations as rests, 
to be stimulated to later growth. 
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A few cases of intratracheal masses of thyroid tissue have 
been reported. 

These masses of aberrant thyroid tissue, with the exception 
of the lingual forms, are of clinical interest solely because it is 
important to distinguish them from other tumors which may 
require removal. 
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Fig. 535.—True accessory thyroid. Note the entire absence of any con- 

nection with the thyroid. (Diagrammatic.) 


Lingual goiters, on the other hand, as in the case reported 
by us, are often of such size as to produce marked interference 
with swallowing, thus necessitating immediate surgical attention. 

Surgically, the true lingual goiters are best approached 
through the mouth; the intralingual and sublingual ones through 
the floor of the mouth. When exposed at the time of opera- 
tion, however, the true and false aberrant thyroids will be found 
to fall into some one of the classifications diagrammatically 
shown in Figs. 533, 534. 
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In the case of extruded adenomata it is of some assistance 
to recognize the so-called pseudo-accessory thyroids shown in 
Fig. 535 in order that they may be distinguished clinically by 
their limitation of motion in the outward direction. 

Unlike true accessory thyroids, the movement of which is 
unlimited in all four directions, an extruded adenoma, though it 
can be moved freely upward, downward, or inward, cannot be 
moved outward because of the fibrous bands of the capsule still 
attaching it to the thyroid gland. 

Conclusions.—It is of importance to distinguish true acces- 
sory thyroids from other tumor masses, if possible. 

Lingual goiters require surgical attention, as a rule, only 
when causing obstruction. One should anticipate the possi- 
bility of myxedema following their removal. 

Aberrant thyroids are of interest elsewhere only that they 
may be distinguished from other tumors in the neck requiring 


removal. 
VOL. 4—-89 


























THE HEART IN TOXIC THYROID STATES 


Burton E. HAmiIttron 


APPRECIATION of the effect of thyroid toxicity on the heart 
is an important part of the diagnosis, treatment, and prognosis 
of thyroid disorders: (1) The commoner complaints of patients 
suffering from thyroid toxicity—forceful rapid heart beat, with 
undue breathlessness and easy fatiguability on exertion—draw 
the attention of patient and physician to the heart. (2) These 
same complaints occur very commonly among patients suffering 
with neurasthenic states. It is a common diagnostic problem 
to differentiate heart disease, thyroid toxicity, and neurasthenia. 
(3) Thyroid disease has a direct effect on the hearts of certain 
of its victims and can cause disability and death from its effects 
upon the heart alone, and it is one of few diseases that tend thus 
to effect the heart seriously. 

The most satisfactory conception of the effect of thyroid 
toxicity on the heart is to regard it as a constant mechanical 
strain. This stress is present in every case of thyroid toxicity. 
Commonly the heart rate is distinctly rapid. Even at rest in 
bed it tends in most definitely toxic cases to beat at a rate above 
100, and rates of more than 150 are not uncommon. The high- 
est rate I have counted is 256. An occasional case, however, 
at rest in bed has a rate of less than 80, and a normal rhythm 
and rate below 70 has been found with high degrees of thyroid 
toxicity in rare individuals. 

Commonly the heart beat is not only rapid but also forceful. 
The patient is often conscious of violent heart action and of 
throbbing blood-vessels, particularly in the neck. 

It is the rule in thyrotoxic states, when the heart rhythm 
is regular, to find the systolic blood-pressure elevated and the 


diastolic blood-pressure lowered. Though there are occasional 
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instances when the pulse pressure is one-third or less of the 
systolic pressure, the pulse pressure tends toward half the 
systolic pressure or more. There is little evidence to suggest 
that thyroid toxicity per se tends to cause elevation of both 
systolic and diastolic pressures. 

Heart rate and blood-pressure findings are of value among 
many other points in history and physical examination in the 
diagnosis of thyroid toxicity, and also in the estimation of the 
degree of toxicity when the diagnosis is once made. 

In the majority of cases the heart tolerates the strain of thyroid 
toxicity well. In almost two-thirds of all definitely toxic cases 
one can find no serious heart changes. 

The individual hearts in this group do not show enlarge- 
ment. The forcefully beating heart often simulates an enlarge- 
ment, but careful examination, including teleroentgenograms, 
shows no evidence of true enlargement in this major group. 

Systolic murmurs are common in all thyrotoxic cases, but 
they are not classifiable, and do not run true to any type. 

Diastolic murmurs are not heard except from coincident heart 
disease. 

Though the heart rate in this group is rapid the rhythm is 
normal. 

Reduplication of sounds sometimes sufficient to be called 
“gallop rhythm” is not uncommon. This suggests clinically a 
myocardial change, but prolonged study of these cases shows 
that true evidence of myocardial damage, such as heart-blocks, 
are not associated with these findings except as a rare coin- 
cidence. 

Heart pain is not uncommon among the thyrotoxic cases. 
This, however, is not of ill omen, and one never finds cases 
justifying a diagnosis of a significant “‘angina pectoris.” 

The conception of a direct toxic action upon the heart causing 
muscular changes is not appropriate clinically to thyroid dis- 
ease. It may be that there is such action (most of us instinctively 
expect to find evidence of heart muscle damage in thyrotoxic 
cases), but if there is such damage it does not show itself clin- 
ically. For example, one does not find among the thyrotoxic 
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patients heart conditions similar to those occasionally found in 
diphtheria, where the muscle is often directly damaged. It is 
much more satisfactory, as stated above, to regard the effect 
of thyroid toxicity on the heart as a continuous mechanical 
strain. 

Thyroid toxicity picks out certain individuals for definite 
specific heart damage. 

In these individuals it causes first auricular fibrillation—an 
absolutely irregular heart action. 

Auricular fibrillation may come on at any time in thyroid 
toxicity, and may last from a few hours to any length of time. 
If the attack stops, it may be repeated at any time, and last 
again for any length of time, but it tends to come on, first, in 
transient attacks; second, the condition fends to become established. 

Several factors determine whether or not a given case has 
auricular fibrillation: (1) The older the case, the more it is apt 
to develop; (2) if there is coincident heart damage, such as 
rheumatic heart disease, thyroid toxicity is very apt to cause 
auricular fibrillation; (3) the more severe the toxicity, everything 
else being equal, the more chance for auricular fibrillation. The 
onset of an attack is often associated with a clear exacerbation of 
toxic symptoms, such, for example, as usually occurs to some de- 
gree in the forty-eight hours following operative procedures, and 
improvement in toxic symptoms in individuals with auricular 
fibrillation is usually accompanied by a return of the heart to 
normal rhythm. 

1. Influence of Age.—The following table shows the age 
incidence of auricular fibrillation in a group of 372 unselected 
cases, who were definitely and severely toxic: 


Age, years. 





~ 


11-20 21-30 31-40 41-50 51-60 61-70 
Number of toxic cases............... 21 84 105 92 56 14 
Percentage with auricular fibrillation.. 0 13.9 32.4 46.7 64.3 85.7 


No case under twenty has had auricular fibrillation, and the 
percentage, starting with 13.9 per cent. of those from twenty-one 
to thirty years, increases progressively with each older decade 
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to 85.7 per cent. of all definitely toxic cases over sixty years of 
age. 

2. Influence of Coincident Heart Disease.—An unexpectedly 
large number of patients with thyroid toxicity have a history 
of rheumatic fever or chorea or clear signs of mitral stenosis, 
justifying a diagnosis of a rheumatic heart disease. In the 
above series of definitely toxic cases about 9 per cent. of the 
individuals had this rheumatic complication. Probably only 
2 per cent. of the communities from which these cases were 
drawn have a similar rheumatic disease. Two-thirds of all the 
toxic thyroid cases in the rheumatic group, of all ages, devel- 
oped auricular fibrillation. The significance, if any, of the 
clinical association of rheumatic infections in 9 per cent. of the 
thyrotoxic cases is hidden, but the association is important in 
the study of the thyroid heart since an appreciable fraction of 
all cases have this complicating heart disease or potential heart 
disease. 

Though the thyrotoxic cases can be divided into two groups, 
namely, (1) those with exophthalmic goiter or Graves’ disease 
or primary hyperthyroidism, and (2) those with adenoma or 
adenomatous goiter with toxic symptoms, secondary /hyper- 
thyroidism, the effect on the heart clinically is the same. Cer- 
tain individuals of each group are picked out for heart damage 
according to the same rules, and the heart damage when it 
occurs is the same in both groups. 

Following are two tables showing the members of the group 
with severe toxic symptoms (tabulated above) separated into 
these two groups: 


Primary Hyperthyroidism 


Had auricular 


Age, years. Cases. fibrillation. Per cent. 
J} eee 17 0 0.0 

OE ek. senreanwewdawaw car 65 6 9.07 
ng oT EOE 78 y 32.05 
Be arssmwnsivece panes 56 24 42.85 
en eee eee 26 17 65.34 


a aoe tae dngl dio divipl ocarhiar ers : 3 
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Adenomatous Thyrotds with Toxic Symptoms 


Had auricular 
Age, years. Cases. fibrillation. Per cent. 
OO ee 2 0 0.0 
pS eee ere ier e 14 2 14.28 
ET Ne re 15 aa 26.66 
EAE Sicciec ct ckerseweney 30 16 S380 
Eee eee ee eee 26 16 61.53 
GEE catush ons arcwakan 9 7 77.77 


In the study of the heart in thyroid diseases as well as in the 
clinical diagnosis of thyroid toxicity it does not help to approach 
patients as (1) having exophthalmic goiter or (2) having toxic 
adenoma. It is more practical to regard both groups as suffering 
from a common thyroid toxicity. 

A fraction of all thyrotoxic cases with auricular fibrillation 
show clear evidence of heart failure of the congestive type— 
“broken compensation.” This group is of such clinical impor- 
tance that it deserves to be considered as a separate problem. 
I will discuss them in the following article. 

With the above brief outline of the effect of thyrotoxic states 
on the heart in mind, I will discuss the direct clinical handling 
of the hearts of the cases in the clinic. 

All cases, whether clear cut or doubtful, need a careful rou- 
tine history and physical examination, for in the course of hun- 
dreds of individuals with thyroid disease one finds instances of 
many complicating disorders—tuberculosis, nephritis, diabetes, 
syphilis, and others rarer. One also finds, as previously stated, 
complicating heart diseases, but to confine this discussion to the 
special aspect of history and physical examination, as it is of 
routine importance to the heart condition in thyrotoxic cases, 
our procedure is as follows: 

Immediately on entrance to the clinic each case is ques- 
tioned specifically for (1) rheumatic fever, (2) chorea, (3) a 
history of congestive heart failure (see later), (4) for a history 
of attacks of disorderly heart action. Certain individuals can 
definitely tell of seizures of rapid irregular beating of the heart 
(probably auricular fibrillation) lasting from a few hours to 
days, and in some cases weeks, with a return to normal rhythm, 
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though usually rapid rate, after the attacks. Some individuals 
can tell of such attacks and finally of an attack which has con- 
tinued to date—a matter of weeks or months or years. Occa- 
sionally patients are not aware of disorderly heart action 
though they have it, and in others it is impossible to distinguish 
from the description alone whether an attack of violent irreg- 
ular heart action was a true auricular fibrillation or simply 
occasional or frequent extrasystoles. (5) All patients are ques- 
tioned as to whether or not they have been taking medicines, 
and it is determined, so far as possible, whether they have been 
using digitalis 

One finds at this examination the small but important frac- 
tion of cases with complicating rheumatic heart disease; and 
much rarer cases with cardiovascular syphilis, or with probable 
congenital cardiovascular anomalies, and a small but very 
important group subject to attacks of paroxysmal tachycardia, 
and others with complicating hypertension and heart changes 
secondary to that. Unless they show true signs or history of 
congestive heart failure (this will be discussed later) all those 
with a complicating heart disease can be regarded as safe oper- 
ative risks so far as the heart is concerned. During the last 
five years we have never been forced to refuse surgical treat- 
ment to a thyrotoxic case because of a complicating heart disease. 

With the knowledge that thyrotoxic states tend to cause 
auricular fibrillation in older individuals and in those with 
previously damaged hearts, and that in each individual the 
onset of auricular fibrillation is usually associated with strain, 
or increased toxic symptoms, for example, the increased toxic 
symptoms following operation, one can separate the cases so 
far as the heart condition is concerned into the following groups: 
(1) Those that have never had auricular fibrillation and will 
probably not have it after operation. (2) Those that have not 
had auricular fibrillation, but will probably have auricular fibril- 
lation after operation. (3) Those that have had auricular fibril- 
lation and will almost certainly have it after operation. (4) 
Those that have auricular fibrillation. 
The first group need no special care so far as the heart is 
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concerned. They may be extremely toxic cases and may die 
of their toxicity, but the heart itself will not fail. The heart is 
not an essential factor in their condition. 

The second group is important to recognize because (1) 
auricular fibrillation is a distinct burden to the individual, 
and the surgeon should be forewarned that this additional bur- 
den is apt to be placed on this particular patient during the con- 
valescence from operation, and (2) the patient will be watched 
carefully for the onset of auricular fibrillation by physicians 
and nurses, so that (3) if the attack occurs proper treatment 
can be immediately instituted. The attack usually occurs 
from twelve to forty-eight hours after operation. And its onset 
is usually coincident with a general exaeérbation of toxic symp- 
toms—the so-called “thyroid storms.”’ The attack, as a rule, 
lasts twenty-four hours or less; occasionally it continues for 
two or three days, rarely for a number of weeks. In only 1 
case,out of about 200 thyrotoxic cases that I have seen who 
had auricular fibrillation for the first time after operation has 
the auricular fibrillation failed to stop after the relief of thyroid 
toxicity. An occasional case will have an attack after each of 
a series of divided stage operations. Others will show an attack 
after the first operation and not after the following ones. Rarely 
will an individual who failed to have auricular fibrillation after 
the first operation develop it after succeeding operations. 

The cases in Group 3, namely, those that have already had 
attacks of auricular fibrillation and that have an attack after 
operation, are important to recognize for the same reasons 
described above for Group 2, also because some of these Group 3 
individuals deserve digitalization in anticipation of a certain 
attack of auricular fibrillation. Such attacks may start in this 
group of cases at any time. Several times in our experience an 
attack was started during an operation. The heart behaves 
much better in such individuals during an attack if they are 
properly digitalized. (See later.) Every one of our Group 3 
cases has returned permanently to normal rhythm atter relief 
of their thyroid toxicity. Some of the cases in this group are very 
striking. For example, a woman sixty years of age had been 
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subject to attacks for twelve years. ‘These grew so frequent 
that they occurred twice a week during the year before opera- 
tion. The attacks tended to last about nine hours. During 
an attack the patient was very uncomfortable and developed 
true signs of congestive heart failure, which cleared within the 
twenty-four hours after the attack when the patient was at 
rest in bed. The patient was disabled completely and prac- 
tically bedridden for two years before she came for operation. 
Following the final operation she failed to have an attack, and 
she has not had one during three years that we have been able 
to follow her since relief of her thyroid toxicity. This story 
in essentials can be repeated for many individuals. ‘There is 
in the community another small group of individuals who are 
subject to repeated violent attacks of auricular fibrillation and 
have no underlying hyperthyroidism. ‘These cases are very 
troublesome. They tend to continue to have attacks what- 
ever one does for them medically. But the individuals who 
have an underlying thyroid toxicity that I have seen, and they 
form a considerable group, have been immediately and per- 
manently relieved of their attacks when the thyroid toxicity 
was cured by surgery, and this relief has been without the aid 
of drugs, except for digitalization during the attacks. We 
have also had 3 striking cases of adenomatous goiters, but no 
clear clinical evidence of toxicity, and with normal basal met- 
abolism readings, who were subject to repeated paroxysms of 
auricular fibrillation for a long period before reporting to us. 
Though we believed that there could be no association between 
the thyroid disease and the auricular fibrillation since evidence 
of toxicity was lacking, the adenomatous thyroids were treated 
surgically, and each one of these cases has as the result of this 
been freed from attacks of auricular fibrillation. It is probable 
that these cases did have toxicity associated with the adeno- 
matous thyroid, even though the toxicity could not be measured 
by ordinary clinical procedures and basal metabolism estima- 
tions. 

The fourth group, cases that have established auricular 
fibrillation, in more than one-third of the instances return 
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permanently to normal rhythm within three months of relief 
of thyroid toxicity by surgery. These cases have had the au- 
ricular fibrillation for months and, in some instances, for years.! 
All of the above group can be considered “safe operative risks” so 
far as the heart is concerned, if the burden of auricular fibril- 
lation is taken into account, providing the patients do not 
show, or have not recently had, congestive heart failure. (See 
later.) 

The diagnosis of auricular fibrillation is usually an easy 
matter. It depends on an appreciation of a continuously dis- 
orderly heart action. At times it may simulate orderly heart 
action so closely that it may be overlooked. Rarely the normal 
fluctuations of normal rhythm occurring with excitement, 
activity, respiration, etc., are aggravated in some of the thyroid 
cases to such a degree that an auricular fibrillation is strongly 
suggested, but usually the condition is recognized at once by 
any observer who knows that there is such a thing as auricular 
fibrillation and is on the watch for it. Surgeons, house officers, 
and nurses readily recognize nearly all cases of auricular fibril- 
lation. It happens more than once each week that a nurse 
will call me at night and report that some patient has developed 
an auricular fibrillation, and the report is almost always cor- 
rect. Electrocardiograms are occasionally taken, and they, of 
course, will diagnose the condition easily, but no one dealing 
with thyroid patients should be unable to recognize this con- 
dition of the heart-beat on direct auscultation of the heart 
except in rarest cases. And, in fact, all physicians and surgeons 
should be aware of auricular fibrillation and train themselves 
to recognize it. 

Treatment of Auricular Fibrillation.—It has been the rule 


1 It is possible that some of these cases with established auricular fibrilla- 
tion persisting after relief of thyroid toxicity would justify quinidin therapy, 
but because these individuals that I have seen have done well under digital- 
ization, and because they have been without exception very sick individuals 
before surgical treatment of the thyroid disease and have later shown 2 
rather astonishing return to full ability, it has not seemed wise to me to 
venture the risk, and it is a risk, of quinidin administration. I can see no 
clear place for quinidin therapy in hyperthyroidism with auricular fibrillation , 
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in this clinic for the last five years never to give digitalis to cases 
that do not have auricular fibrillation. The only exception to 
this rule is the occasional case that is certain to have an attack 
of auricular fibrillation, though not actually in an attack at 
the time of entrance to the clinic. All the cases with auricular 
fibrillation are digitalized as soon as the diagnosis of auricular 
fibrillation is made. 

At the risk of repeating common knowledge I will discuss 
the use of digitalis in thyroidism. It was until recently fairly 
common in medical practice everywhere for cases of rapid heart 
rate, but regular normal rhythm, and, of course, this will include 
the cases with thyroid toxicity without auricular fibrillation, to 
be given digitalis. It was also common for patients in general 
who were considered poor risks to be given digitalis in order to 
strengthen the heart before operation. 

A growing knowledge of the behavior of hearts and of the 
effect of digitalis has tended to change this. It is now rather 
generally believed that it is not helpful to give digitalis to people 
with normal heart rhythms. When the rhythm is normal it is 
difficult to lower even a rapid rate with digitalis. And it is 
known that it is very doubtful if one can lower the heart rate 
appreciably in hyperthyroidism with digitalis providing the heart 
rhythm is normal. Digitalis is not in one sense a heart stimu- 
lant. It is, more properly, a heart poison. In itself it may 
cause a disorder of the heart-beat in certain individuals. And 
though there is perhaps little definite evidence to justify this 
attitude, men of sound clinical judgment and special training 
in diseases of the heart usually feel that it is wise not to give 
the heart the possible added burden of a digitalis-poisoning 
unless there is some definite benefit to be gained by it. Equally 
sound clinical judgment based on numberless observations holds 
that where auricular fibrillation is present the heart poison— 
digitalis—is helpful. In auricular fibrillation the ventricles 
beat in response to haphazard, rapidly, and irregularly repeated 
impulses from the auricles. Digitalis in poisoning the heart 
muscle renders it less irritable to these unduly rapid and dis- 
orderly stimuli, blocks many of them, and as a result there is a 
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slower and more orderly ventricular action. It is believed 
that the heart can behave more effectively in auricular fibril- 
lation when proper doses of the drug are given. This has been 
shown by a multitude of direct and indirect observations readily 
accessible to anyone interested in confirming this almost uni- 
versally recognized fact. Furthermore, digitalis has a ten- 
dency to abolish auricular fibrillation and cause a return to 
normal rhythm. We have given it in several hundred cases of 
hyperthyroidism with auricular fibrillation—about two-thirds 
of these cases had “primary hyperthyroidism,’ Graves’ disease, 
and one-third had “secondary hyperthyroidism,” toxic adenoma. 

It is a very common thing for me to see cases with auricular 
fibrillation with a heart rate well above 120, sometimes as high 
as 200, and occasionally higher, drop to almost one-half this 
rate under proper doses of digitalis, and with the drop there 
is usually a reduction in the number of apparently ineffectual 
beats, those which fail to cause an appreciable pulse wave at 
the wrist. There is also often a distinct subjective improve- 
ment with the relief of the tumultuous heart-beat. One can 
count on a definite reduction in heart rate in auricular fibril- 
lation and thyrotoxic states under proper doses of digitalis. 
Occasionally the heart rate will drop from nearly 200 to below 
80. I have never seen a death or serious symptoms develop 
which could be reasonably attributed to the influence of digitalis 
in this clinic. A number of cases who have died have had au- 
tricular fibrillation for periods of hours or years before death, 
and have had digitalis as long as they had auricular fibrillation 
and were under our care, but I can find no case whose death was 
apparently hastened by digitalis, on careful study of the records 
of these patients, individuals whose clinical course I have per- 
sonally watched. 

One is discarding a valuable, trustworthy, and easily avail- 
able aid if one discards the use of digitalis in auricular fibrilla- 
tion in thyrotoxic individuals. 

The method of giving digitalis that we use is based on pro- 
longed clinical trial, carefully observed. An individual who 
has had no digitalis or digitalis-like drugs for two weeks can 
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stand between 18 and 24 grains of a standardized powdered 
leaf at a single dose. This dry form is used because the liquid 
forms are believed to be less stable, and if uniform dosage is 
desired the liquid forms would require very frequent standard- 
ization. There is no evident advantage in the liquid forms to 
offset this difficulty. Usually 18 rather than 24 grains are given. 
Sometimes, where 18 grains have been given, 6 more grains are 
given after eight hours. After this dose none is given for twenty- 
four hours, and then 3 grains daily usually serves to keep the 
patient digitalized. Often this dose has to be reduced to 2 
grains daily after a few days. Sometimes an occasional day with- 
out digitalis is required. The clinical symptoms suggesting too 
much digitalis are as follows: (1) Coupling of the beats, (2) 
vomiting, (3) nausea, (4) loss of appetite without marked 
nausea, and with a sense of prostration associated with a slow 
heart rate, and (5) rarely, a diarrhea without the other signs. 
It is a very rare thing to have difficulty in satisfactorily 
digitalizing thyroid patients with auricular fibrillation. Cases 
that “cannot take digitalis’ are unknown to my experience 
with thyroidism. A very rare case has taken larger amounts 
than the above before the effect of the drug was noted. Though 
patients vary somewhat in the amount that they require to 
keep them digitalized, I do not recall a case in this group that 
has been satisfactorily digitalized on much smaller doses than 
the above. Frequently it is necessary to give digitalis to patients 
after operation when they are vomiting. It is usually possible 
to digitalize them by mouth administration in spite of vomiting, 
which is often present after opeiation at just the time when 
auricular fibrillation starts. Where the drug is vomited at once 
repeatedly, the same dosage has been given in a few cases by 
rectum. The powdered leaf has been ground up and mixed in 
2 ounces of water and given as an enema. I have very rarely 
used subcutaneous or intramuscular preparations. The cases 
that may develop an attack of auricular fibrillation during opera- 
tion may be recognized before operation, and those who have 
chronic auricular fibrillation (which may be overlooked) can 
nearly always be found if searched for, and digitalized carefully 
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before operation. Fortunately, the cases that develop auricular 
fibrillation only after operation tolerate the auricular fibril- 
lation well. They have not except in rare instances shown signs 
of congestive failure at this time for the first time, so that the 
indication for immediate digitalization at all costs parietally 
is not strong. Fortunately, again, digitalis action can be ap- 
preciated clinically four to six hours after administration of 
proper doses of the drug by mouth. Almost always satisfactory 
results can be obtained within eight hours, providing a proper 
dose has been given. Only very rarely are the clinical results 
delayed for more than eight hours when the full dose has been 
given. 

Unfortunately, many patients have been taking varying 
amounts of digitalis of unknown strength before reporting to 
the clinic. In these individuals it is important to feel one’s 
way to avoid unpleasant symptoms. The 18 grains may be 
divided into three doses of 6 grains eight or twelve hours apart, 
and the patients examined before each dose is given, and studied 
for signs of physiologic action as well as for signs of overdigital- 
ization. The proper dose is usually best determined by the clin- 
ical response of the patient—a satisfactory slowing of the heart 
rate. Though electrocardiograms are taken whenever desired 
as a help to the study of digitalis therapy in these cases, with 
increasing experience the number of cases where cardiograms 
are desired is small. 

It is distinctly advisable not to cause vomiting in these 
cases. Overdigitalization may lead to three whole days of 
nausea, after the drug is stopped, with refusal to take food, 
or vomiting of all food if taken, and the attendant necessity 
of supplying the patient with fluids and some nourishment 
parietally. It is very rare if proper precautions, as above, are 
taken, that one cannot digitalize any patient within twenty- 
four hours to a satisfactory clinical degree and still avoid un- 
pleasant symptoms. Satisfactory digitalization within eight 
hours is the rule. It has been more than two years since severe 
nausea, as described above, has followed digitalization in our 
clinic. 
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It is a matter of clinical judgment whether or not one should 
digitalize all the cases expected to have auricular fibrillation 
after operation. Some of the expected attacks do not arrive. 
When they do arrive there is still plenty of time to digitalize 
the patient. In my opinion it is wiser, except where auricular 
fibrillation is present or where one is morally certain that it 
will occur, to avoid the use of digitalis. The thyrotoxic cases 
that do not have auricular fibrillation do not show heart failure. 

The space taken to discuss digitalis is due to the difficulty 
of discussing it adequately in a few words. Digitalis is not 
the most important thing in the treatment of thyroid hearts, though 
it is of definite value when properly used. The important things 
are: (1) Recognition of coincident heart disease, (2) anticipation 
of auricular fibrillation, (3) not to be afraid of hearts, however 
damaged, if they are doing their work, and (4) to recognize the 
actual significant signs of a failing heart. 
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HEART FAILURE (CONGESTIVE) ASSOCIATED WITH 
THYROID TOXICITY 


Burton E. Hamitton 


DuriNnG the last four years I have found in this clinic a 
distinct group of cases who showed clear evidence of congestive 
heart failure associated with thyroid toxicity. 

Congestive heart failure is a definite clinical finding. It is 
usually easy to recognize, but at times in certain individuals 
it is readily confused with respiratory tract diseases and with 
abdominal disorders, even with acute surgical abdominal con- 
ditions. By congestive heart failure is meant simply evidence 
that the heart is failing to remove the blood from the veins as 
fast as they fill. The resulting venous congestion shows itself 
by the following signs: (a) From congestion in the pulmonary 
veins, orthopnea; cough, which may be productive and may 
yield bloody sputum; rales, usually found most numerously, 
and often only found at the bases of the lungs posteriorly; 
diminished vital capacity. (6) From congestion in the systemic 
veins, enlargement of the liver, and secondary to this enlarge- 
ment there may be tenderness, pain, and sometimes jaundice; 
overfulness of the neck veins may be demonstrable, but it is a 
difficult sign to be sure of. 

There may also be general demonstrable edema, but this 
is not an essential part of the picture, and when present is best 
considered as a late result of the venous congestion. 

The two venous systems are usually simultaneously in- 
volved. Only occasional cases show the lung congestion with- 
out demonstrable liver engorgement, and rare cases have marked 
liver engorgement without signs in the lungs. 

Congestive failure may come on in a moment or slowly, 
and may vary greatly in degree. Occasionally patients may be 
VOL. 4—90 1425 
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up and about, and at least attempting to work, with gross 
congestive failure present. The symptoms tend to be markedly 
aggravated by exertion. 

“Breathelessness, rapid heart, edema’ are a triad often 
thought of as signs of cardiac decompensaticn, but by them- 
selves they are not evidence of a failing heart. For example, 
rapid heart and breathlessness are almost always present to 
some degree in thyroid toxicity, and yet congestive heart failure 
is present only in occasional thyrotoxic cases. 

One can divide all cases that are breathless and have rapid 
heart rates, and this includes nearly all individuals that are 
severely sick into two groups: (1) A small group whose veins 
are congested because the heart is not doing its work. (2) A 
large group whose veins are not congested, and one can be sure 
that the heart is doing its work. 

The importance of this differentiation in treatment of acutely 
sick patients is evident. For example, in emergency treatment, 
transfusion or intravenous saline solutions to improve a failing 
circulation are contraindicated if there is venous congestion; 
bleeding is sometimes directly indicated. The exact opposite 
is true when, as is more common in dangerously sick patients, 
the veins appear to be relatively empty and the blood is feebly 
returned to the heart from a failure of the vascular part of the 
circulatory apparatus, not of the heart itself. 

True congestive heart failure is found in only a small group 
of individuals. Patients with damaged hearts, for example, 
with rheumatic heart disease, cardiovascular syphilis, or in 
the degenerative changes associated with arteriosclerosis or 
with this plus a hypertension, often show congestive heart failure 
from a progress of their heart disease, or when under some unusual 
coincident strain, such as an illness. But there are few mechan- 
ical strains or diseases that by themselves tend to cause con- 
gestive heart failure in people with relatively sound hearts. 

For the above reasons it is clear that patients with con- 
gestive heart failure of whatever underlying cause, and with 
whatever complicating disease, deserve to be considered as a 
special group. And it is, therefore, of great interest to note 
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that in thyrotoxic patients in a thyroid clinic true congestive 
heart failure is found in a small but distinctly important group 
of individuals. I have found it in a small number of the cases 
subject to transient attacks of auricular fibrillation, and in a 
larger number of the actually smaller group that have persistent 
auricular fibrillation. (See previous article.) 

The group that shows congestive failure in association 
with thyroid toxicity contains, as is to be expected, a small 
number suffering clearly with severe coincident heart damage, 
but the others (more numerous) are individuals that so far as 
can be told would not be likely to develop heart failure under 
any ordinary strain, and the strain of thyroid toxicity can be 
considered the prime factor in their heart failure. 

Diagnosis of Thyroid Toxicity Underlying Congestive Heart 
Failure.—The diagnosis of thyroid toxicity, as has been dis- 
cussed, is often very difficult. It is particularly difficult when 
there is also present congestive heart failure dominating the 
clinical picture and obscuring the underlying cause. The ma- 
jority of the cases that I have studied tell a history of prolonged 
disability from congestive heart failure before thyroid toxicity 
was suggested by their condition or could be thought of. Alto- 
gether they present a picture not commonly seen in heart dis- 
eases, namely, they have gross signs of congestive failure from 
which they cannot be relieved by prolonged rest in bed, other 
means of sparing the heart, and digitalization, and yet (in 
most instances) they manage to live on for months or years. 
An occasional case in this group has had a period of disability 
from congestive heart failure with relief for a long period and 
return of symptoms, a haphazard onset and offset of their fail- 
ure which can best be explained by fluctuations in thyroid 
toxicity. A few have had sudden brief attacks of failure ce- 
peated many times. which were clearly in association with 
paroxysmal attacks of auricular fibrillation. This in itself 
suggests the possibility of thyroid toxicity. 

The following table is designed to show the incidence of 
some of the commoner thyrotoxic symptoms, and the prom- 
‘nent general symptoms in thyrotoxic patients with congestive 
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heart failure. It is a summary of the signs presented by 50 
such cases whose diagnosis was proved by all available means, 


Heart: Per cent. 
ae gear chica t var ale: nonce a wlacorenes atven areal ativertans 100 
I III 6.5 oa 1k. 0-ae earn ea waetiadlaaaaeas 9C 
I TINE ooo SS calcdew Dean veeaur veer eins 96 
Rate above 100 (after rest and digitalization)......... 72 

AT HINO a5. 5 6 56 5506 os He ewewcusawecawars 16 

Goiter: 
heels So katate aan cag a rae Rial ka a ee em tioaaae 16 
NE SINE o6. oc cs cd vew es ancieseecnaeiatea sess 74 
IB cia ose satha.e rah 9 Mere rae ated oie kewlio i WON 10 

RI oii ara ater depcar iki nie meaty Ge Heniees eeiW ae mre cee te onatS 94 

ah atari allo a ac oud door, Ocal ey oa tsi eaeraae 100 

Sr II eo ois bids 6s oeeeen oa Semweuewass 72 

Mental apathy (as a prominent symptom versus overactiva- 
tion Which 1 rare in this Group) ..........0ccescesccesess 56 

ene WOMEN... ... 0000 eg a 12 

Age: Average......... 50 years. Over 40 years..... 80 


One can see from the above that one cannot find any set 
of symptoms which is of great diagnostic value and which is 
infallibly present in such cases. -Every important finding sug- 
gesting thyroid toxicity is inconstant to some degree, but one 
can construct from the study of these cases a composite picture. 
The typical patient with congestive heart failure caused by 
thyrotoxic states would be a woman close to fifty years of age 
She would be emaciated, would weigh about 100 pounds (or 
tell a clear story of having lost unaccountably a large amount 
of weight). She would not be mentally overactivated as is 
usual in thyroid toxicity, but would tend to be apathetic, willing 
to lie in bed and unable to make an effort to exert herself men- 
tally as well as physically. Her heart would be enlarged and she 
would have an absolutely disorderly rhythm. The rate would 
tend to be rapid and only with difficulty, in spite of full doses of 
digitalis, could it be kept below 100. She would have no diastolic 
murmurs or other evidence of complicating heart disease. She 
would have the signs of congestive heart failure and gross edema, 
and this failure would be particularly resistant to medical treat- 
ment. It would be apt to persist in spite of prolonged rest in 
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bed and digitalization, or if yielding slowly to these measures 
would return promptly on exertion. She would probably have 
none of the eye signs of thyroid toxicity and no goiter. 

The individual cases tend to run very true to this type. 
Though they vary from it they tend to vary in only one or two 
or, at the most, three points. 

Basal metabolism estimations taken to confirm a thyroid 
toxicity, when this is suspected in such an individual, are very 
difficult to interpret. People with congestive heart failure tend 
to have elevated basal metabolism readings even when they have 
no underlying thyroid toxicity. I have seen such cases give 
readings as high as plus 60, and often higher than plus 50. 
And more than half of the cases with thyroid toxicity under- 
lying their heart failure have had readings of less than plus 50 
on the day before operation. It is probable that a normal basal 
metabolism reading should serve to exclude the possibility of 
an underlying hyperthyroidism in a patient with present or 
recent congestive heart failure, but except for this negative 
value basal metabolism readings must be considered as of 
very slight aid in confirmation of the diagnosis. 

To be sure, a patient with congestive heart failure and no 
underlying thyroid toxicity and an elevated basal metabolism 
reading is almost certain to have normal basal metabolism 
readings after complete relief of the congestive heart failure, 
but the majority of cases of heart failure with underlying thy- 
roid toxicity cannot be made rid of their heart failure except 
by surgical treatment, and the basal metabolism readings must 
be interpreted as taken in the presence of a condition which 
by itself tends to elevate them to an uncertain degree. 

The difficulties of diagnosis in this group of individuals 
and the case histories of many that I have seen suggest that 
there must be individuals scattered through the community suf- 
fering from congestive heart failure and diagnosed and treated 
as having uncomplicated heart disease when they have actually 
an underlying thyroid toxicity, which is the real cause of their 
failure. We should (1) remember thyroid toxicity as a rare 
cause of congestive heart failure; (2) bear in mind the typical 
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case picture; (3) recognize the difficulty of diagnosis and en- 
deavor to confirm it by all the aid that prolonged clinical ex- 
perience can bring to bear on each individual case. Most 
diagnostic errors that I have seen in this group of cases have 
been failures to recognize thyroid toxicity rather than to sus- 
pect it wrongly. (The latter error, however, is easy to make. 
One is tormented by seeing signs suggesting thyroid toxicity 
in too many chronic cardiac cases after the typical thyrocar- 
diac is in mind.) 

There would be little incentive, perhaps, to search for a 
rare thyroid toxicity as a possible cause of congestive heart 
failure were there no satisfactory treatment. The response of 
these individuals to surgical treatment is truly astonishing. 

I will describe briefly the individual case that served best 
to call attention to the diagnostic difficulties and to the possi- 
bilities of surgical treatment of thyroid toxicity causing con- 
gestive heart failure, though she was not actually the first case 
of this sort that was operated in the clinic. 

Mrs. A., aged fifty-six, childless. Unimportant past history; 
no rheumatic infections; no lues. Present illness (on reporting 
to the clinic): Increasingly disabled by breathlessness on ex- 
ertion for one and a half years. During the last six months 
she had been in bed nearly all the time. She had not been able 
to lie down for at least six months because of smothering sen- 
sation; she had had persistent gross edema of her legs for this 
length of time. She had been constantly under the care of 
a very able internist. At the time of our examination her 
eyes, nose, throat, and neck were normal except for overfulness 
of the superficial neck veins. Her thyroid gland could not 
be palpated. Hurried respiration, unable to lie down; rales 
at both bases posteriorly. She showed a general brownish 
pigmentation of the skin, more marked on the eyelids. Men- 
tally she was alert and gave the impression of being overacti- 
vated. Her heart was grossly enlarged, moving her chest wall 
with each beat; absolutely irregular, rate about 130; systolic 
murmur heard everywhere over the precordium; no diastolic 
murmurs. Abdomen was prominent and showed evidence of 
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ascites. Her liver edge could be made out with difficulty, half- 
wav between the costal margin and the umbilicus. She had 
gross edema of her legs, extending up the belly wall and partly 
up the chest wall. In spite of this edema she appeared emaciated. 
Her basal metabolism was found to range between plus 50 and 
plus 60. 

She was rejected as a surgical possibility for two reasons: 
First, it was believed that she could not possibly survive opera- 
tion, and second, there was grave doubt felt by all concerned 
as to whether or not she had hyperthyroidism. 

She remained under our care, and in spite of rest in bed 
in hospital with special nursing, thorough digitalization, and 
all the aid of diet, medication, etc., that could be thought of 
to improve her condition, she remained absolutely stationary. 

Because she would not die and could not get well Dr. Lahey 
finally did a pole ligation under local anesthesia as a more or 
less desperate measure. She tolerated the ligation well, and for 
the first time showed a slight improvement. Subtotal thy- 
roidectomy was completed six weeks later. Following this she 
lost all signs of congestive failure. Three months later she was 
up and about doing housework for herself and her husband, and 
after a few months took up music teaching in addition. She 
has remained without complaints and with no signs of heart 
failure. It is now two and a half years since completion of her 
operation. 

Since this instructive case every similar case that I have 
seen has had surgical treatment. There have been, however, 
8 individuals with congestive heart failure that in all proba- 
bility had underlying thyroid toxicity, who were in such extreme 
condition that in spite of all emergency treatment (including 
in the last 2 cases large doses of Lugol’s solution and in several 
of the others Lugol’s was given to some extent) died within 
a few hours or days from the time they were seen. Roughly, 
two-thirds of these cases operated still showed congestive failure 
at the time of operation. 

Two cases have died in connection with surgery. One died 
suddenly and unexpectedly twelve hours after a subtotal thy- 
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roidectomy (three years ago). She had previously survived two 
operations, and was apparently in better condition for the 
third than for the previous two. The other died suddenly and 
unexpectedly during induction of anesthesia before her second 
operation could be started (six weeks ago). Autopsy failed to 
show a clear cause of death. All the others have survived sur- 
gical procedures. 

It is not suggested by this that one can operate safely out 
of hand on people with congestive heart failure and under- 
lying thyroid toxicity. These successfully operated cases have 
been very carefully prepared, and so far as was possible the 
most opportune moment chosen for operation. Their indi- 
vidual problems have been studied carefully, and preparation 
for operation, type of anesthesia, operative procedure, and 
medical and surgical after-care have been carried out with all 
the ingenuity that the individual physicians, surgeons, and 
nurses concerned could afford to each individual case, as though 
it were the most important possible case. They have had rest 
in bed for a period of at least three weeks to a maximum of six 
months before the first operative procedure. Actually they 
have tolerated operation surprisingly well and have required 
no greater number of operative stages than the general run of 
thyrotoxic cases without congestive heart failure. 

Since the first of this year 16 individuals of this group have 
been operated. One died (quoted above). Another, who had 
been disabled by her congestive heart failure for several months 
before operation in spite of rest in bed, was operated success- 
fully in two stages, went home and resumed slight activity, 
had a sudden hemiplegia, probably embolic in origin. It is 
too soon to quote data as to return of full ability in this group 
of cases, though many of them have already returned to active 
duty. 

Thirty-nine cases were operated before January 1, 1924. 
Two cannot be traced. One died at operation (quoted above). 
All the others were completely relieved of their congestive failure. 
Five have since died. 
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Case I—A man aged sixty-one, who had been completely 
disabled for three years, was operated on when in heart failure, 
lost all signs of heart failure, and was apparently well for sev- 
eral months. Against advice he began heavy manual labor on 
a farm, had a return of his congestive heart failure, and died 
four months after operation. Necropsy showed marked arterio- 
sclerosis with the heart and kidneys involved. 


Case II.—A woman, who had coincident rheumatic heart 
disease with complete disability from congestive heart failure 
for one year, and was operated on when in heart failure, had 
complete relief for a few months, but resumed violent activity 
against advice. Heart failure returned, and she died six months 
after operation. 





Case III.—A woman aged forty-eight, bedridden with severe 
heart failure for five months before operation, was operated on 
in heart failure and completely relieved. She resumed work as 
a secretary, but died, after a brief illness, of lobar pneumonia, 
eight months after operation. 


Case IV.—A woman aged sixty-one, increasingly disabled by 
congestive heart failure for at least two years before her opera- 
tion, was afterward completely relieved and able to maintain 
full activity; three years later she was operated on for a pelvic 
tumor, and died of general peritonitis. 


Case V.—A woman aged thirty-five, with chronic rheu- 
matic heart disease, mitral stenosis, aortic regurgitation, and 
auricular fibrillation, had been disabled with continuous con- 
gestive heart failure for two years. She had a moderate goiter 
and prominent eyes, was nervous, had a basal metabolism of 
plus 24—the thyroid toxicity had apparently lasted for two 
years. She was operated safely, relieved of her congestive fail- 
ure, and able to be up and about with restrictions as to climbing, 
carrying, etc. She died suddenly and unexpectedly two years 
after operation. 
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The others, 31, are maintaining full activity. They have at 
present gone an average of about two years with full activity, 
and they had an average complete disability of twenty months 
before operation. Their individual case histories would be 
instructive and most satisfying to detail, but the first case 
quoted in this article serves to illustrate them. 

In dealing with patients of all sorts suffering with congestive 
heart failure one can find no experience to compare with this 
group of individuals with an underlying thyroid toxicity treated 
surgically. They have as a group been relieved safely by sur- 
gical measures from prolonged apparently hopeless disability 
with gross congestive heart failure, and have resumed full activ- 
ity, which they can sustain. 


























LARYNGEAL PARALYSES AND SURGERY OF THE 
THYROID 


D. Crosspy GREENE 


THE laryngeal changes associated with goiter and surgery 
of the thyroid are dependent upon lesions of the recurrent laryn- 
geal nerve. Partial or complete paralysis of one or both vocal 
cords may result from pressure of an enlarged thyroid upon 
the nerve, or from an injury to the nerve during operation, or 
from the pressure of a hematoma or inflammatory exudate upon 
the nerve secondary to operation. 

The motor innervation of the intrinsic muscles of the larynx 
is partly derived from the superior laryngeal nerve as well, 
but since this nerve lies well above the region of the thyroid 
gland, it is not subject to pressure from enlargements or tumors 
of the gland, or to trauma incident to surgical procedures. 

The only intrinsic laryngeal muscles supplied by the superior 
laryngeal nerves are the cricothyroid muscles, whose function is 
to tense the cords, and the arytenoideus muscle, whose function 
is to complete the approximation of the cords in phonation. 
The latter muscle is supplied by fibers from both the superior 
and the recurrent nerves. 

The rest of the motor nerve supply of the larynx is derived 
entirely from the recurrent nerve, whose fibers are distributed 
to the muscles which govern abduction, adduction, and relaxa- 
tion of the cords. Any trauma or lesion of the recurrent nerve 
results in impairment of function of these muscles, and is shown 
on laryngoscopic examination by characteristic positions as- 
sumed by the vocal cords. For practical purposes we recognize 
three cardinal positions of the cords in reference to opening and 
closure of the glottis, namely, abduction, the position assumed 
during ordinary respiration, the cords being widely separated 
1435 
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Fig. 536.—Diagrammatic representation of positions taken by the vocal cords 
under normal conditions and in paralyses of the recurrent nerve. 
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(Fig. 536, 1); adduction, the position assumed during phona- 
tion, the cords being approximated in midline (Fig. 536, 2), and 
the cadaveric position, taken when there is complete paralysis 
of the cords, in which they remain fixed about midway between 
abduction and adduction (Fig. 536, 3). 

The vocal and respiratory symptoms accompanying com- 
plete or partial paralysis of the recurrent nerves correspond 
with the degree of paralysis affecting one or both cords. Thus, 
in bilateral complete paralysis, both cords being in the cadaveric 
position, the voice is completely lost, but there is no dyspnea. 
In bilateral abductor paralysis, the cords being fixed in approxi- 
mation, the voice, although changed, is not lost, but dyspnea is 
pronounced. In unilateral complete paralysis (Fig. 536, 5) the 
voice is definitely changed and weakened, but, as a rule, there 
is not complete aphonia, and there is no dyspnea. In unilateral 
abductor paralysis (Fig. 536, 4) the voice is fairly strong, though 
somewhat altered in quality, and there is some dyspnea on exer- 
tion. The combination of complete paralysis of one cord with 
partial paralysis of the other (Fig. 536, 6) results in loss of voice 
and dyspnea on exertion. 

All of these various forms and combinations of paralysis 
have been observed in cases of goiter before or after operative 
procedures. The recurrent nerve appears to be extremely vul- 
nerable, and a slight degree of trauma may result in impair- 
ment or loss of function of the corresponding cord. 

It has been the generally accepted view of laryngologists 
since the days of Semon that fixation of the cords in the midline 
represents a lesion of only those fibers of the recurrent nerve 
which supply the abductor muscles; in other words, that this 
condition represents a partial paralysis of the nerve. Never- 
theless, it is, in effect, a complete paralysis, since the midline 
position is maintained constantly. In goiter cases this form of 
paralysis is the type which is most frequently met with. It 
may occur as the result of pressure by the gland before operation, 
or as the result of trauma to the nerve during operation, or as 
the result of pressure by a hematoma, or an inflammatory exu- 
date, or a cicatricial contraction after operation. Bilateral 
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abductor paralysis is dangerous, since the occurrence of even a 
moderate degree of inflammatory swelling in the region of 
the cords may be sufficient to cause urgent dyspnea and death. 
When it is present tracheotomy should be done as a safety 
measure. 

In regard to the prognosis: In cases of paralysis due to press- 
ure from the goiter we have never seen a recovery of function 
of the cords, even after removal of the tumor. 

In cases of paralysis due to operative procedures recovery of 
function may take place. We have seen a case of bilateral ab- 
ductor paralysis operated in another clinic in which the cords 
remained immobile for over six months, and then gradually 
recovered complete function. In most of the cases in which 
recovery takes place the time is much shorter, and beginning 
movement of the cords may be observed in a few weeks. 

The effect of trauma to the nerve during operation appears 
immediately in alteration or loss of voice. In some cases, how- 
ever, the signs of paralysis come on after operation, and in these 
pressure from hematoma is the apparent cause. In our experi- 
ence the prognosis is better in the latter class of cases, although 
not invariably good. 

In the majority of cases laryngeal paralyses resulting from 
thyroid operations are permanent. As we have observed, the 
one type which causes urgent symptoms is bilateral abductor 
paralysis. When this is present immediate tracheotomy is 
indicated, and later, if the paralysis persists, some measure for 
permanently relieving the stenosis at the glottis. 
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TREATMENT OF THE EYES IN EXOPHTHALMIC GOITER 


E. B. DuNPHY 


In exophthlamic goiter the eyes demand the most careful 
supervision next to the heart and circulation. Since corneal 
ulceration due to lagophthalmos, when once started, often rages 
unchecked and leads to partial or complete blindness, it be- 
hooves the physician in charge of a case of exophthalmic goiter 
to treat the eyes prophylactically and not wait until corneal 
ulceration has developed. 

The damage to the cornea is not due entirely to the exposure 
from the exophthalmos, but in part to a spasm of the levator 
palpebrz muscle which keeps the upper lid retracted and causes 
pressure on the anterior segment of the eye (Dalrymple’s sign). 
There is also a diminished tendency to perform the act of wink- 
ing (Stellwag’s sign), thereby increasing the liability to corneal 
desiccation. 

From the onset of the exophthalmos the eyes must be ob- 
served most carefully. If the patient can close the lids together 
the cornea is, of course, protected. It must not be assumed, 
however, that the cornea is protected during sleep just because 
the lids can be approximated by a voluntary effort during the 
daytime. It is important to have the nurse or some member 
of the family observe the patient during sleep and report if 
any part of the sclera or cornea shows between the lids. For- 
tunately the eye rolls up beneath the upper lid during sleep so 
that the cornea is usually protected even if the lids are not 
absolutely approximated. 

In such cases, where the sclera alone shows, a liberal supply 
of vaselin should be instilled in the culdesac upon retiring. 
This will suffice to protect the eye during the night from con- 
junctival irritation. 
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In the daytime the winking function, although diminished, 
is usually sufficient to keep the cornea moistened. If the absence 
of winking is marked, it is best to instill vaselin three times a 
day, for although the cornea may not ulcerate, there is a ten- 
dency toward desiccation which, if not taken care of, probably 
weakens the cornea and makes it more prone to ulceration 
later on. 

In cases where the lowest part of the cornea is visible during 
sleep, it is not sufficient simply to rely on vaselin. The lids 
must be approximated. It is perfectly useless to attempt to 
accomplish this by the conventional method of bandaging the 
eyes, as the palpebral fissure always gaps beneath it. The 
lids should be strapped firmly together with adhesive tape, and 
if care is taken in doing this, the cornea will be well protected 
for the night. The method I have found to be the most effica- 
cious is as follows: 

The culdesacs are first irrigated with weak boric acid solu- 
tion and all bits of secretion removed from the lid margins. 
The lids are then thoroughly dried with cotton. A strip of 
adhesive tape 3 inches long and ¢ inch wide is split lengthwise 
half its length. Each of the two split ends is applied to the upper 
lid (as in diagram, Fig. 537). A second piece, 3 inch long and 
3 inch wide, is applied, one end to the lower lid, the other end 
being brought up between the Y formed by piece A. When 
these are firmly in place, the patient closes his eyes shut and 
the lower part of A is pulled down and applied to the cheek 
at the same time the upper part of B is pulled up and applied 
to the upper lid. These are held in place for a few moments 
to be sure they stick firmly to the skin. Both eyes should 
be done and the patient cautioned not to try to open the eyes. 
If attention is paid to detail, this strapping will hold in cases 
not too far advanced. The strips should be removed next 
day and powder applied to the skin to prevent irritation. On 
account of the increased tonus of the levator no strapping will 
be efficient more than a day. The secretions of the eye tend to 
loosen things up, so the operation must be repeated daily. 

If ulceration of the cornea has already developed, radical 
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measures must be resorted to for preservation of the eyes. The 
palpebral fissure should be closed by sutures. The lid margins 
just behind the cilia are denuded for about 10 mm. and the 
two raw surfaces approximated with a couple of fine silk sutures. 
The rest of the palpebral fissure should be closed by more 
sutures without denudation of the lid margins. Care must be 
taken that the needle is not introduced through the tarsus, 





Fig. 537 


which would cause disfiguring notches in the lid margins later 
on. It is also advisable to have the sutures go through the lid 
as close to the edges as possible, otherwise the lashes have a 
tendency to roll in. A canthotomy at the external canthus will 
give greater relaxation of the lids for the closure. Atropin 
1 per cent. solution should be instilled at the outer canthus 
twice a day. Cold compresses are indicated if there is much 
edema of the lids following the operation. In applying these 
VOL. 4—9I 
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cornea, and the nutrition of that part must not be impaired 
by too cold or by too long application of the compress. Ten 
minutes every three hours is enough. The sutures should be 
left in place until they pull out. 

In moderately severe cases of exophthalmos of long stand- 
ing a tarsorrhaphy can be done at the outer canthus to shorten 
the palpebral fissure and allow the patient to close the lids 
fairly well himself. This does away with strappings and sutures, 
which are only temporary measures and cannot be continued 
indefinitely. 

In cases of rapidly increasing exophthalmos where other 
methods fail, success is sometimes obtained by removing a 
quantity of edematous fat from the orbit through the lower 
fornix. Failure is more often the case in this method, as the 
exophthalmos continues unabated in spite of the treatment. 

In the very severe cases where luxation of the eyeball threat- 
ens, decompression of the orbit by removal of the temporal wall 
is justifiable. There may be disagreeable after-effects due to 
abnormal function of the external rectus muscle. 

It is advisable in doing a tarsorrhaphy to.cut the temporal 
fixation fibers and lateral ligament. This will lessen the pres- 
sure on the anterior segment of the globe. If the relaxation 
of the lids is not sufficient, a vertical tarsotomy at the medial 
lid angle can be done. In spite of all this the retracting ten- 
dency of the levator may still be dangerous. The tarsal sur- 
face of the upper lid may be enlarged and an attempt made to 
abolish the action of the levator on the lid margin by severing 
conjunctiva, tarsus, and orbicularis parallel to the inner edge 
and about 3 mm. above it from medial to lateral margin. 


it must not be forgotten that we are, after all, treating the 
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DIFFICULTIES OF DIAGNOSIS OF TOXIC SYMPTOMS 
REFERABLE TO THE THYROID GLAND 


Burton E. HAMILTON 


PATIENTS are suspected of thyroid disease and apply to a 
thyroid clinic (1) because they have or think they have a goiter, 
or (2) show symptoms suggesting thyroid toxicity, or (3) for 
both of these reasons. 

Most of the cases when they apply to this clinic are clearly 
classifiable under the list of thyroid diseases—Graves’ disease, 
colloid goiter, adenomatous goiter, thyroiditis, and so forth. 
But there is a large fraction of cases that cannot be so classi- 
fied, at any rate, before excision of the thyroid gland. In this 
class treatment depends entirely on whether the patient can 
be diagnosed ‘as suffering from foxicity referable to the thyroid 
gland or not. In these cases no treatment is necessary, and no 
diagnosis of thyroid disease can be made if the patient is not 
toxic. And again, one is not primarily concerned in these pos- 
sibly toxic cases as to whether or not they have ‘toxic adenoma’’’ 
or whether or not they have ‘“Graves’ disease’”—the question 
to determine is whether or not the patient’s disability can be 
referred to the thyroid gland. 

The difficulties of diagnosis of toxicity referable to the 
thyroid are seldom stressed, but the recognition of thyroid 
toxicity is clearly of as much concern to diagnosticians not 
directly associated with thyroid clinics as the more discussed 
problems of therapeutic procedures or the puzzling possibilities 
of underlying causes of toxicity. Furthermore, correct diag- 
nosis of toxicity within and without a thyroid clinic is a clear 
factor in the success of the clinic. 

It seems evident to us that surgical treatment of thyroid 
disorders has been worked out, in large clinics, to a highly 
1443 
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satisfactory degree. Surgical death-rate is very low, and this 
in spite of many cases who are in extreme condition from pro- 
longed toxicity, and others with complicating disorders. It 
seems doubtful if a much lower surgical death-rate is possible 
with patients as they are, whatever added ingenuity in prepa- 
ration and treatment of patients may be exercised. On the 
other hand, it is clear that many, not all, of the worst operative 
risks have been through a period when a diagnosis of toxicity 
could have been made and when they were still excellent sur- 
gical risks. And a large part of the deaths are furnished by 
this group. 

It seems evident that early diagnosis and prompt surgical 
treatment of thyroid toxicity would result in an even smaller 
death-rate if present standards of surgical methods were main- 
tained. One cannot, of course, avoid the thyrotoxic case who 
has coincident serious disease which by itself increases their 
risk. 

The Diagnosis of Thyroid Toxicity is Not On a Satisfactory 
Basis.—The only indirect laboratory test which appears to be 
at present of much clinical value is basal metabolism estima- 
tion, but one must suspect a diagnosis before this somewhat 
elaborate test is used, and it is only relatively valuable; the 
final diagnosis has to be made on clinical judgment based on 
history and physical examination. 

It is not possible to lay down rules which if followed will 
enable anyone to recognize thyroid toxicity accurately or easily. 
A consideration of the resources which one can call upon to 
make a diagnosis, and a proper realization of the difficulties 
seem to us to be the first steps toward overcoming the diffi- 
culties. 

The routine procedure for diagnosis of thyroid toxicity 
that we use is simply physical examination and history taking 
by physician and surgeon. Easily recognizable cases can be 
promptly classified. 

This examination plus a single basal metabolism estimation 
clearly distinguishes the majority of those that are toxic. 

But there remains a “doubtful” group to be divided into: 
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(a) Those that are clearly toxic; () those that are clearly not 
toxic; (c) not yet diagnosable. These patients are observed 
for as long as is valuable in hospital. Daily basal metabolism 
estimations are taken. Repeated physical examination and 
very thorough history taking is done by surgeons and phys- 
icians interested. 

Basal Metabolism.—1. It is to be remembered that in gen- 
eral diagnosis basal metabolism estimations are only made 
after a diagnosis of thyroid toxicity is suspected. 

2. To be of value the test must be made in a carefully con- 
ducted laboratory. The errors due to faulty technic are well 
known. 

3. Individuals vary greatly in their reaction to the test. 
Repeated readings on succeeding days show astonishing vari- 
ations—usually from a higher to a lower reading, sometimes in 
the other direction. This is true of toxic and non-toxic indi- 
viduals. 

4. Iodin in some form has been taken by nearly all patients 
before they come to our clinic. This serves further to obscure 
toxicity and increases difficulties of diagnosis. It seems proved 
that iodin tends to lower basal metabolism in some toxic cases 
to some degree. 

5. A small but important group of suspected thyrotoxic 
patients' have some complicating disorder which in itself dis-: 
turbs basal metabolism. 

To illustrate the dangers of trusting basal metabolism read- 
ings alone in diagnosis: A patient admitted directly to the 
hospital, and not yet examined clinically, is said to have a 
basal metabolism reading of plus 35. One has no idea as to 
whether that patient is toxic. If on examination the patient 
shows a clear picture of thyroid toxicity, one is satisfied with 
the basal metabolism estimation and the diagnosis and pro- 
ceeds accordingly. If one is not sure of the clinical signs, the 
test is repeated. Individual instances of variation of basal 
metabolism from clear clinical diagnosis and treatment can be 


1See article on ‘Heart Failure (Congestive) Associated with Thyroid 
Toxicity ”’ in this issue. 
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quoted ad infinitum. On the other hand, in séatistical reporis 
on groups basal metabolism estimations have shown clearly 
that (1) in the toxic states it averages high; (2) in non-toxic 
states it averages low; (3) in a group of patients clinically chang- 
ing with surgical treatment from (1) to (2) it first averages 
high and then averages low. One would not be satisfied to 
attempt clinical diagnosis of thyroid toxicity without the aid 
of basal metabolism; nor would any diagnostician dare to de- 
pend on this alone. 

Discussion of Signs and Symptoms in Thyroid Toxicity 
from History and Physical Examination.—The age of thyro- 
toxic patients has ranged in our clinic from three and one-half 
years to well over seventy years. 

Almost 90 per cent. of thyrotoxic cases are females. The 
10 per cent. of males, however, disposes of this as a valuable 
diagnostic aid. 

Goiter is not evidence of toxicity. It merely arouses the 
suspicion of toxicity, and in regions where goiter is endemic 
it scarcely does that. To be sure, most toxic patients have a 
goiter, but in individual toxic cases one finds no goiter, or a 
goiter which may be of practically any size, shape, or con- 
sistency. 

Eye Signs.—Briefly, exophthalmos and staring are the two 
valuable signs clinically. Marked exophthalmos is so striking 
that a case who shows it can be accepted gratefully as diagnosed 
already. When definitely present it is almost certain (in cases 
suitable for consideration) to mean toxicity past or present. 
Everyone knows, however, that more or less prominent eyes 
are found in normal people. And occasionally prominent eyes 
are a cause of error in diagnosis. The observation by a patient 
that the eyes are becoming more prominent is of possible value 
when the sign is only by itself suggestively present. There is 
a large group of toxic cases that do not show enough exoph- 
thalmos to warrant a diagnosis made on this point alone. In 
some cases it becomes a prominent symptom early in the disease, 
in others late. Many clearly toxic cases do not have it at all. 
The most interesting eye sign of value in doubtful cases 
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is sometimes called staring. It is not, as the word suggests, 
a fixed gaze, but an uncalled for temporary widening of the 
palpebral fissure noted in the course of an ordinary conversa- 
tion with a thyrotoxic patient under examination—similar to 
widening which occurs when a normal individual is particularly 
startled. This sign speaks very strongly in favor of thyroid 
toxicity in the doubtful case, though it can be occasionally 
noted in people with uncomplicated neurasthenia. Many 
toxic cases do not have it clearly enough to enable the exam- 
iner to be certain of it. Others do not have it at all. 

Clearly, these signs are of a relative value which increases 
absolutely only with the personal experience and judgment of 
the examiner. 

Pigmentation, as described by Jellinek, a brownish staining 
confined to the eyelids, is an occasional sign quite inconstant 
in thyroid patients and sometimes present in individuals with- 
out thyroid toxicity. It is haphazard in its time of appearance 
and in its selection of individuals. A larger proportion of the 
prolonged severe cases, particularly those with congestive heart 
failure, show a generally distributed brownish staining of the 
skin. This is a striking sign when present, but, unfortunately, 
is not to be distinguished clinically so far as is known from 
pigmentation sometimes associated with other chronic condi- 
tions. And if there is some inherent difference, the differential: 
diagnosis has not yet been developed to a useful degree. 

Mvyasthenia—an actual, often sudden, apparently muscular 
failure under ordinary strain, for example, the knees giving 
way and the patient falling when climbing stairs—has often 
been stressed as a symptom of thyroid toxicity. It is a fairly 
common story. And yet we can recall no cases where it has 
been of great value in diagnosis in a doubtful case. 

Gastro-intestinal Complaints Sudden diarrhea or attacks 
of vomiting lasting for several days or several weeks, with crit- 
ical relief, are apparently not commonly present in truly doubt- 
ful cases, but an occasional severely sick but doubtfully toxic 
individual has shown them as a prominent and early symptom. 
The possibility of a hyperthyroidism should be carried in the 
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back of one’s mind in the presence of such an occurrence not 
otherwise clearly explained. 

Loss of weight, weight fluctuations, and chronic emaciation are 
very valuable signs. Unaccountable loss of weight serves to 
suggest a thyroid toxicity by itself, and it is commonly present. 
Only rare cases are able to hold their weight constantly and 
very rarely can a thyrotoxic case gain. But fluctuations in 
weight with fluctuations in toxicity are not uncommon. A 
fairly large fraction of prolonged cases are emaciated—weigh 
less than 110 pounds and are unable to recall a time when 
they weighed appreciably more. Chronic emaciation is, per- 
haps, as valuable in diagnosis as a distinct rapid loss of weight. 
One of these three points is nearly, but not always, to be made 
from the history of a thyrotoxic patient. One hesitates to diag- 
nose toxicity in their absence unless other signs are clear. An 
occasional severely toxic case is able to gain to above previous 
and standard weight. 

Increased fatiguability is a very constant finding, but an 
occasional case shows nothing to suggest it. A definite number 
of the severely toxic cases have carried on with their full duties 
to an astonishing degree until they have come to us, and have 
come because of the unsolicited advice of friends or physicians, 
who noted the patient’s condition, though the patient was un- 
conscious of it. 

Undue breathlessness is a vague term which cannot be 
considered except by a too exhaustive discussion. 

Vasomotor disturbances, such as sweating, flushing, sensa- 
tion of heat, dislike of warm weather and places, are common, 
particularly discomfort in warm places. This last complaint 
is strongly suggestive. But again, it is rarely more than a 
valuable hint in diagnosis of doubtful cases, and its complete 
absence does not disturb a diagnosis. Nor are the other signs 
very helpful in our experience. 

Emotional Disturbances.—Long association with thyrotoxic 
cases familiarizes one with tiny habits or emotional reactions, 
such as easily elicited tears with equally prompt return to 
mental equilibrium, or occasionally an overstimulated rapidity 
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of thought and conversation. On the other hand, the neuras- 
thenic’s conversation often helps to suggest the true diagnosis 
by an overemphasis of simple complaints. Phobias, sleepless- 
ness, headache, sensation of pressure in the back of the head 
or forehead are common complaints of neurasthenics and are 
not usually mentioned by purely thyrotoxic individuals. But 
there is no certainty about the emotional states in thyroid 
toxicity. Many of the most toxic cases show apathy and mental 
and physical hebetude distinctly opposed to the supposedly 
characteristic picture of mental and physical restlessness and 
overactivation. And in doubtful cases mental and physical 
“nervousness” appear more properly as the cause of a patient’s 
coming for advice than as a helpful suggestion in differentiating 
thyroid toxicity from neurasthenic or fatigued states. Both 
conditions are often found in the same individual in a thyroid 
clinic. 

Tremor.—This “cardinal sign” of thyroidism is so commonly 
present in neurasthenic individuals, or patients sick from any 
cause, and also in entirely normal individuals, that in our 
experience (with increasing observation) it has grown less and 
less impressive. Its absence or presence is a matter of little 
interest. It is, however, rarely absent in the “overactivated” 
thyrotoxic individuals. 

Thyroid Heart..—Briefly, tachycardia, rapid heart-rate, is 
almost without exception present. A regular rate below 80 
at ordinary examination almost serves to rule out an under- 
lying thyroid toxicity. There are, however, definite exceptions 
to this rule. 

Auricular fibrillation, transient or paroxysmal, or as an es- 
tablished condition is present in about 20 per cent. of all toxic 
cases and its percentage incidence increases from no per cent. 
of those under twenty years of age to 85 per cent. of the cases 
over seventy, varying somewhat within each age decade with 
degree of toxicity. Its presence in a patient not clearly deserv- 
ing it from an underlying heart disease should suggest the pos- 
sibility of thyroid toxicity. 
1See article entitled ‘‘The Heart in Toxic Thyroid States” in this issue. 
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There are no other signs of value in the diagnosis of the 
thyroid heart per se. Enlargement is not present in uncom- 
plicated cases except rarely. Forceful beating, shown by an 
easily felt thrust, sometimes even causing movement of the 
thoracic cage, and overpulsating arteries, though common, 
are not always demonstrably present, and are, of course, not 
peculiar to thyroidism. 

The presence of small amounts of glucose, four-tenths or 
two-tenths of 1 per cent., 7m routine urinalysis is very common 
in hyperthyroidism, but it is not constant. It is common 
enough in other conditions to exclude it as of value in diag- 
nosis of doubtful cases. 

Menstrual disturbances in the direction of amenorrhea are 
common, but not invariably present. 

Common Errors in Diagnosis of Thyroid Toxicity.—Close 
to 30 per cent. of all cases referred to the thyroid clinic fail 
to show any disease referable to the thyroid gland. 

By far the largest portion of this group have no disease 
whatsoever, but are disturbed in large part by the symptoms 
described above as increased fatiguability, tremor, rapid heart, 
and by emotional and vasomotor disturbances. These cases of 
“neurocirculatory asthenia,” “effort syndrome,” “‘neurasthenia,” 
whatever they may be called, offer the greatest problem in dif- 
ferential diagnosis. 

It is well to remember that the medical profession as a 
whole became conscious of this large group of “‘neurocirculatory 
asthenic” individuals during the World War, and as a result 
of war-time examinations, where diagnoses were subject to 
checking by many individuals. And that men of the highest 
professional standing when they first saw these cases uncovered 
by the war in large numbers inevitably believed first that they 
were dealing with cases of heart disease, and then that they 
were dealing with hyperthyroidism. It is impossible to avoid 
this group of cases in clinical work. It is unfortunate that they 
are difficult to describe and to teach to students, and that they 
are particularly resistant to treatment. And that in the mass 
of detail that one must remember to avoid gross errors in or- 
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ne dinary diagnosis of serious conditions, one is inclined to leave 
n- these troublesome cases in the background of medical discus- 
in sion and study. One can at least remember that they exist 
1€ and are frankly confusing by the difficulties of diagnosis that 
n, they present. 
at We have found that it gives a misleading impression of 
finality to attempt a list of symptoms commonly shown by 
or { clearly thyrotoxic patients, in distinction to those shown by 
n typical neurocirculatory asthenics, just as it does to speak of 
n “normal” and “elevated” basal metabolism estimations. Actu- 
- ally, only long clinical experience with these problems enables 
one to value laboratory tests and clinical signs and symptoms 
€ to any satisfactory degree. It is perhaps unfortunate, but true, 
7 that the most important thing in the diagnosis of thyroid tox- 
€ icity in doubtful cases before surgical treatment is ‘“‘who says so.” 
il | The above is the only large group of individuals that are 
: at all commonly wrongly suspected of thyroid toxicity. In 
e the course of observation of a long series of cases referred for 
s thyroidism, one finds a few individuals suffering from one of a 
z variety of diseases. An occasional wrongly suspected thyro- 
f toxic case proves to have diabetes. Of course, an occasional 
r | active tuberculosis or chronic nephritis is wrongly suspected 
4 of thyroid toxicity. The overwhelming majority, however, of 
all wrongly suspected toxic thyroids prove to have nothing 
a : of significance except a neurasthenic state. 
y : In the course of study of the truly thyrotoxic patients one 
t finds a large number previously suspected and treated for one 
0 or more of a great variety of conditions. 
t By far the largest group of undiscovered thyrotoxic cases 
1 has been previously treated for “heart disease.” The most 
y dramatic cases in this group are those described in my article 
y in this issue dealing with true congestive heart failure caused 
1 by hyperthyroidism. 
y A most unfortunate confusion is that of wrongly diagnosing 
y a thyrotoxic patient as a diabetic. 
s Extraordinary case histories could be cited where abdominal 
. surgery has been employed elsewhere because of a persistent 
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vomiting from a severe atypical thyroid toxicity without obvious 
physical signs suggesting thyroid disease. 

There is another group of thyrotoxic cases where the ap- 
parent diagnosis was pulmonary tuberculosis, and the patients 
have been treated accordingly for long periods. 

Amenorrhea and vomiting as the prominent symptoms in 
a rare thyrotoxic young woman with obscure signs of toxicity 
clearly may be misleading. 

In a thyroid clinic, with patients in hospital, under examina- 
tion by a number of physicians and surgeons experienced in 
thyroid disorders the majority of the group of doubtfully toxic 
cases can safely be separated into: (1) clearly toxic, (2) clearly 
not toxic. There remains a small group of individuals—“not 
yet diagnosable’—who must be followed sometimes for long 
periods before the diagnosis can be proved. In our experience 
most of this group have later proved to be toxic. 

One can lay down no rules for the easy and early recognition 
of thyroid toxicity, but experience with many individuals shows 
clearly that: 

Thyroid toxicity is of haphazard onset. It may come to any 
patient at any time. Its symptoms are variable; they follow no 
set course. Many cases never become clear cut. It may simulate 
a variety of disorders, particularly heart disease, tuberculosis, 
diabetes. It may simulate a nausea and vomiting of pregnancy, 
or an acute surgical abdominal condition. Jt is rare. Many 
of its common symptoms are common to the commonest of all 
complaints, neurasthenic states. 

It seems to us that an alert diagnostician must suspect 
thyroid toxicity wrongly many times. If he carefully confirms 
his diagnosis the occasional correctly suspected and proved 
case will be a source of much satisfaction to patient and diag- 
nostician. There are few causes of chronic disability that yield 
so clearly to treatment. 
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SIMPLE SEROUS CYSTS OF THE KIDNEY 


Howarp M. C.LuTe 


SIMPLE serous cysts of the kidney are surgical curiosities. 
Harpster, Brown, and Delcher were able to discover but 95 cases 





Fig. 538.—Case I. Schematic drawing, showing serous cyst arising from 
lower pole of kidney. Cyst removed. Kidney saved. Recovery. 


recorded in the literature after a careful search. Three recent 
cases in this clinic are worthy of note. 
1453 
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? 


in her side.’ 





of cyst at lower pole of kidney. 


region of the kidney and was quite freely movable. 


The first patient, a thin, poorly nourished woman, came to 
the clinic for treatment for “falling of the womb” and “a tumor 
On examination it was found that she had a second 
degree prolapse of the uterus and a lacerated perineum. In 
the right lower quadrant of the abdomen a mass the size of a 
grape-fruit could be felt. This mass seemed to arise in the 


Fig. 539.—Case I. Pyelogram in prone position, showing outline with arrow 


fluctuant It was not tender and motion caused no pain. Cys- 
toscopy was done and pyelograms were made. On the right side 
the kidney was rotated and low. Some obstruction was present, 
as shown by the dilated renal pelvis and blunted calices. Below 
the kidney a vague, round shadow was seen, to which we at- 
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tached little significance at this time. The prolapse being the 
chief cause of the patient’s difficulties, a vaginal repair and 
suprapubic suspension of the uterus were done. At this time a 
large cyst was found attached to the lower pole of the right 
kidney. On a later date a second operation was performed for 





Fig. 540.—Case I. Pyelogram showing descent and rotation of kidney 
pelvis from the weight of the serous cyst. This picture was taken with the 
patient standing. 


the removal of this cyst. An incision was made in the right 
loin and the kidney readily delivered. Arising from the lower 
pole with a wide area of attachment was a thin-walled cyst 
filled with clear serous fluid. There was no connection between 
the cyst and the pelvis of the kidney. The cyst was readily 
peeled off from the surface of the kidney, although fairly free 
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Fig. 541.—Case II. Drawing of kidney with two serous cysts. Cysts removed. 
Kidney saved. Recovery. 


bleeding occurred from the bared renal tissue. This hemor- 
rhage was readily controlled by the actual cautery and by 
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sutures passed through the kidney substance. The patient 
made an excellent recovery and is now apparently quite well. 
The second and more recent case occurred in a stout man 
sixty-three years of age, who came to the clinic because of a 
“sense of fulness in his abdomen, pressure on his stomach, and 
a swelling in the abdomen.” Examination showed a tumor in 





Fig. 542.—Case II. Pyelogram showing large spherical cyst arising 
from lower pole of kidney and not communicating with the pelvis of the 
kidney. 


the left upper quadrant of the abdomen the size of a baby’s 
head. This tumor was very slightly movable, did not move with 
respiration, and it was slightly tender. Cystoscopy revealed a 
normal bladder save for early prostatic hypertrophy. Pyelo- 
grams revealed a normal pelvis on each side. On the left side 
was seen a large circular swelling apparently overlying the lower 
VOL. 4—92 
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pole of the kidney. It did not communicate with the renal 
pelvis. At operation a large simple serous cyst of the lower 
pole of the left kidney was found. It was readily removed by 
cutting away the sac of the cyst. At first the layer of cyst 
attached to the kidney was left in place in an attempt to obviate 
the hemorrhage that followed its removal in the former case. 


















Fig. 543.—Case III. Pyelogram of large cyst of left kidney. Some 
ureteral obstruction and extrarenal dilatation of the pelvis. No infection. 
No symptoms. No operation. 


This procedure was deemed inadvisable on further considera- 
tion, and the entire serous coat was removed and the kidney 
sutured. On the posterior surface of the kidney was a similar 
though much smaller cyst the size of an egg, which was treated 
in the same manner. The patient made an excellent recovery 
from the operation. 

The third case occurred in a woman sixty-four years of age, 
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who complained of ‘diabetes and a swelling in the abdomen.” 
On examination this patient showed a tumor in the region of the 
left kidney that appeared about 8 inches in diameter. It was 
round in outline, freely movable, and fluctuant. With respira- 
tion it moved but slightly. It was not tender and caused no 
distress. There were no urinary difficulties and repeated urine 
examinations were entirely negative for pus. Pyelograms on 
this patient showed a rounded tumor arising from the lower 
pole of the left kidney and displacing the ureter toward the 
spine. The renal pelvis was dilated, apparently from pressure 
upon or distortion of the ureter. There was no evidence of renal 
infection. 

Operation in this case was not advised because of the pa- 
tient’s diabetes, her age, and because of the fact that the cyst 
was causing no discomfort and offered no immediate possibilities 
of serious complications. 

The origin of simple serous cysts of the kidney is not known. 
Older writers have thought that the cysts arose from a develop- 
mental defect resulting in incomplete fusion between the mal- 
pighian bodies and the connecting tubules. Most writers in 
recent years have favored the retention theory, and have rea- 
soned that the cyst arose because of some inflammatory or con- 
genital obstruction of certain of the kidney tubules. 

The pathologic report on the specimens removed in the 2 
operated cases as given by Dr. Lawrence Smith is as follows: 


Case I.—Microscopic description: Sections microscopically 
throughout the wall of the cyst present evidence of kidney tissue 
undergoing pressure atrophy. Most of the tubules have entirely 
disappeared in this area. A few of the glomeruli are visible. 
The vessels appear hyalinized. A few foci of necrosis with 
hemorrhage and calcification are noted. There is a suggestion 
of beginning arteriosclerosis in the rest of the kidney. No evi- 
dence of tumor is found. Diagnosis: Simple cyst of the kidney. 


Case II.—Microscopic description: Sections through the 
wall of the cyst, microscopically, show a dense fibrosis in which 
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considerable hyalinization has taken place. Some further de- 
generation of the tissue has occurred, with a resultant secondary 
calcification. Such kidney as persists presents evidence of press- 
ure atrophy in the areas near the cyst. There is a definite 
sclerosis of the vessel in these areas, with secondary degenera- 
tion of the glomeruli and tubules supplied by them. No evi- 
dence of malignancy found. Diagnosis: Simple cyst of the 
kidney. 

Serous cysts of the kidney give rise to no symptoms until 
they reach sufficient size to cause pressure upon neighboring 
organs. They may, by dragging on the kidney, so distort the 
pelvis and ureter that ureteral obstruction and pelvic dilatation 
occur, as was seen in the pyelograms of the first and third cases. 
The presence of a slowly increasing abdominal tumor may, 
however, cause the patient no little alarm. For this reason, if 
for no other, their proper diagnosis and treatment is imperative. 

The positive diagnosis of this condition is not always pos- 
sible. The exclusion of hydronephrosis or pyonephrosis can be 
made by finding a normal pelvis and a normal renal outline in 
the pyelogram. The absence of urinary symptoms is suggestive. 
The appearance of a symmetric swelling arising from one pole 
of the kidney separate from or overlying a normal pelvis is the 
typical finding in the pyelogram. ‘The ureter may or may not 
be displaced or obstructed by the cyst, with resulting dilatation 
of the renal pelvis. 

The treatment of simple serous cysts of the kidney is removal 
of the cyst. In the past many kidneys have been sacrificed in 
this condition which could now be saved. The cyst wall can be 
peeled from the surface of the kidney very readily, just as the 
lining membrane of an ovarian or thyroid cyst can be removed 
from the ovary or thyroid. The hemorrhage, while moderately 
brisk in each of these cases, was readily controlled by ties and 
sutures. A small drain may be needed to take care of the dead 
space left after removal of the cyst. 

Conclusions.—1. Simple serous cysts of the kidney are rare. 
They cause no symptoms until they reach sufficient size to pro- 
duce pressure on neighboring organs. 
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2. The diagnosis is made by finding a freely movable, be- 
nign, fluctuant tumor in the kidney region, often visible by x-ray 
and not connected with the kidney pelvis in the pyelogram. 

3. Serous cysts of the kidney can be shelled out from the 
kidney in many cases and the kidney preserved. Nephrectomy 
may occasionally be necessary. 
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NON-CALCULOUS URETERAL OBSTRUCTION 


) Howarp M. CLuTE 


OBSTRUCTION of the upper urinary tract by kinks or dis- 
tortions of the ureter undoubtedly occurs with sufficient fre- 
) quency to render the diagnosis of this condition a matter of 











Fig. 544.—Obstruction at ureteropelvic junction. Improved by ureteral 
dilatation. 


definite importance to medical men. ‘The great difficulty today 
in dealing with possible cases of this kind lies in the correlation 
of symptoms and physical examination, and in the decision as 
1463 
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to the proper treatment to employ. The decision in any pyelo- 
gram as to what really constitutes a ureteral stricture or kink 
is often dependent on the individual observer’s judgment. 
Moreover, to determine that a given narrowing or variation in 
the course of a ureter is responsible for the patient’s symptoms 





Fig. 545.—Kink at ureteropelvic junction with dilatation of renal pelvis 
above. Symptoms resembled an acute attack of appendicitis. Operation— 
pyelotomy and plastic closure of pelvis with suspension of kidney. Cure. 


requires much careful consideration, and is by no means an 
easy problem. The operative attempt at removal of supposed 
kinks of the ureter should not be lightly undertaken. 

The clinical picture presented by ureteral obstruction is 
dependent on the degree of obstruction and the rapidity of its 
development. The leading symptom in all types of obstruction 
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to the ureter is pain. The location and the degree of this pain 
is extremely variable. Most often it occurs on the affected side, 
in the upper quadrant of the abdomen. It may be most severe 
over the kidney and radiate either to the front of the abdomen 
or down the course of the ureter into the groin. The pain usually 
recurs in attacks of varying intensity. Rarely the patient states 





Fig. 546.—Ureteropelvic kink from aberrant vessels and fibrous bands. 
Operation refused at this time. Dilatation of no benefit. 


that he is never free from a sense of distress or pressure in the 
abdomen. Tenderness over the kidney is unusual. Tender- 
ness over the ureter is not infrequent and undoubtedly accounts 
for many abdominal operations done in these cases before the 
correct diagnosis is made. 

Fever has been absent in all cases we have seen when this 
condition was suspected. Nausea and vomiting occur if the 
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obstruction is so sudden and so complete that the resulting pain 
is of great severity. When this type of obstruction occurs the 
picture resembles an acute intra-abdominal surgical emergency. 
Pain again is the leading symptom. It may be located over the 
kidney or the gall-bladder or it may extend down the ureter. 

















Fig. 547.—Pyelogram, same case as shown in Fig. 541, ten months later. 
Some slight increase in pelvic dilatation. Deformity still present. Opera- 
tion. Cure. 


Well-marked muscle spasm and tenderness are likewise found. 
The patient frequently has nausea, vomiting, and more or less 
collapse. 

Examination of the urine in cases of ureteral kink with 
obstruction very often is entirely negative. The occasional case 
shows a few red blood-cells or pus. In the bulk of our cases 
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nothing remarkable was present in the urine. Frequent and 
painful micturition is often present. No relation is noted be- 
tween the presence of the pain and urination in very many cases. 

The group of patients suffering from ureteral obstruction, 
acute in onset and more or less complete in degree, present a 
most interesting picture. Of this type we have seen two ex- 





Fig. 548.—Ureteral kink with pelvic dilatation above. At operation a thick 
fibrous band was found adherent to ureter. 


amples to which brief reference may be made here. In each of 
these cases the onset was marked by severe pain over the right 
side of the abdomen. This was followed by nausea and vomit- 
ing. There was no fever. Examination showed general abdom- 
inal tenderness in the right lower quadrant in each instance. 
In one case there was slight tenderness in the right costover- 
tebral angle. The urine in both cases was entirely negative. 
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In the first case the abdomen was opened by a right rectus 
incision and a normal appendix was found. The right kidney 
pelvis was found markedly enlarged and tensely dilated. Its 
contents could not be expressed nor could any stone be felt. 
The posterior parietal peritoneum was opened and the ureter 
and pelvis closely examined. A definite, thick, fibrous band, 
obstructing and elevating the ureter, was found and cut. The 





Fig. 549.—Ureteral kink due to bands distorting ureter and giving attacks of 
intermittent obstruction. Operation. Recovery. 


contents of the pelvis now quickly escaped through the ureter. 
Nothing more was done. The abdomen was closed in layers 
and the patient made an excellent recovery. He has had no 
further trouble after four years. 

In the second case, after considerable deliberation, two 
careful urine examinations, and a negative x-ray of the urinary 
tract, operation was undertaken for appendicitis. On opening 
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the abdomen a normal appendix was found and removed. 
Further examination showed the pelvis of the right kidney to 
be markedly dilated and tense. Its contents could not be 
expressed. No stone or obstruction could be felt. Nothing 
further was done at this time because the patient’s condition 
was unsatisfactory. A week later cystoscopy was done and 
pyelograms were made. ‘These revealed a well-marked dilata- 
tion of the right kidney pelvis, with an apparent kink at the 


Fig. 550.—Bilateral hydronephrosis from ureteropelvic obstruction. Plastic 
operation on the right. Improvement. 


ureteropelvic junction. Fourteen days after the first operation 
the right kidney was explored. No evidence of kinking or stric- 
ture of the ureter could be found. No obstructing bands were 
present. The pelvis was opened and it was found that sounds 
passed to the bladder readily. The pelvis was sutured and the 
kidney carefully suspended. The patient made an uneventful 
recovery and has been free from all pain for the eight months 
that have passed since operation. 
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These 2 cases are unusual results of ureteral kinks, with 
sudden and fairly complete blocking of the ureter. The cause 
of the obstruction could not be demonstrated in the second case. 

The treatment of ureteral kinks must vary with the type of 
kink, the degree of obstruction, and the symptoms that are 
produced. Patients complaining of vague abdominal pain, with 
apparent kinks of the ureter, but with no dilatation of the renal 
pelvis or ureter above the kink, should be given a thorough trial 





Fig. 551.—Bilateral hydronephrosis from ureteropelvic obstruction. Plastic 
operation on the right. Improvement. 


with conservative methods. Cystoscopy should be done at 
intervals and pyelograms made in order to ascertain with cer- 
tainty that the ureter is strictured or kinked constantly at a 
given point. Failure of a kink to persist at different examina- 
tions makes its presence unlikely. If the strictured point is 
found at the same level on two or more examinations, it may be 
considered as a true lesion of the ureter. Kinks and strictures 
in the course of the ureter can be helped by the passage of a 
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ureteral catheter. This relieves the patient of all pain in a 
few cases. At times it is necessary to pass two catheters at once 
into the ureter at repeated intervals and thus dilate the stric- 
ture. Bougies or Garceau catheters may be used for the same 
purpose. In some cases the ureteral catheter has been left in 
the ureter for several hours or even two or three days. This 
apparently straightens out the ureter and relieves the symptoms. 





Fig. 552.—Kink in upper ureter. Symptoms cured by operative removal of 
obstructing bands. 


Why this should have any effect on the kinked ureter is impos- 
sible to explain. 

Surgical operations upon apparent kinks of the ureter with 
ill-defined symptoms and no dilatation of the pelvis above 
should be undertaken with great hesitancy, as the surgical 
findings in such cases usually are far from satisfactory in explain- 
ing the condition. Conservative methods should always be 
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given a thorough trial in these cases. Not infrequently an intra- 
abdominal lesion, such as salpingitis, will be found which is 
definitely related to the strictured ureter. Such a lesion must 
have precedence in the scheme of treatment. 

Kinks of the ureter with blunting of the calices of the kidney 
or dilatation of the pelvis or ureter above the kink more fre- 
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Fig. 553.—Infantile kidney on the left with ureteropelvic constriction. Ap- 
parently improved by dilatation. 









quently require operative measures for relief. Conservative 
measures may be tried in such cases, but are less likely to pro- 
duce lasting results. When cystoscopic instrumentation fails 
to give relief from the pain an operation should be done upon 
the kidney and ureter. In a few cases the kidney has been ex- 
posed by an anterior incision. This has given an excellent 
opportunity to examine the ureter in its course and at its junc- 
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tion with the renal pelvis. Any obstructing bands that can be 
found are severed. Usually, however, the kidney is approached 
through the loin. It is important to follow the ureter well down 
in its course in order to remove any obstruction. The uretero- 
pelvic junction must be carefully examined as to the angle 
between the ureter and pelvis. In one case in which the ureter 
entered the pelvis near its upper end a plastic operation was 


Fig. 554.—Apparent kink of upper ureter with pelvic dilatation. See 
next cut showing stricture in lower ureter which is the real cause of the ob- 
struction and dilatation of the ureter. 


performed which converted the pelvis into the normal funnel 
shape. One need not hesitate to do a pyelotomy and dilate 
the ureter with sounds if no external bands can be found causing 
obstruction. After removal of the obstruction the kidney is 
suspended as high as possible. Care must be taken not to rotate 
the kidney during this procedure. 

Conclusions.—1. Ureteral kinks, usually requiring conserva- 
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tive treatment, should be carefully differentiated from surgical 
emergencies. 
2. Symptoms and signs of ureteral kinks depend upon rapid- j 
ity of development and degree of resulting obstruction. Pain 
is the most constant symptom. Urinary changes are unusual. 




















Fig. 555.—Stricture obstructing lower ureter possibly secondary to sal- 
pingitis. Kink seen above is not obstructing. Symptoms of renal pain dis- 
appeared after salpingectomy. These plates show the need of filling the 
whole ureter in making pyelograms. 





3. Two cases treated surgically for supposed acute abdom- 
inal conditions are discussed. In both cases acute ureteral ob- 
struction was the cause of the condition. 

4. The treatment of ureteral kinks should be conservative 
unless there is dilatation of the pelvis or ureter above the kink, 
or unless instrumentation fails to relieve the pain. 
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COMPLICATIONS SUBSEQUENT TO THYROIDECTOMY 


Howarp M. CLutTeE 


ALL surgical procedures carry with them a certain risk 
which fundamentally is due to either the effect of the disease 
undergoing treatment or to the actual surgical maneuvers 
carried out. This fact is particularly obvious in thyroid sur- 
gery. Only by special attention to both the severity of the 
thyroid lesion and the surgical technic employed to cure it can 
the present good results that are obtained be made certain. 

No other group of patients require more particular attention 
by men interested in the different branches of medicine than do 
those suffering from thyroid disease. The surgeon must work 
in close association with the anesthetist, the internist, and the 
laboratory worker. Thyroid disease cannot to the best advan- 
tage be diagnosed, treated, and followed up save in a clinic 
accustomed to this type of case and organized to deal with it. 

No small part in the eventual good recovery of the thyroid 
case after operation lies in the postoperative care which it 
receives. The difficulties and complications that may arise 
after operation are in many respects similar to those that may 
follow any surgical procedure. Hemorrhage or infection in a 
wound in the neck assumes a vastly different significance than 
in most other parts of the body because of the anatomic relations 
of the area involved. In addition, there is, in thyrotoxicosis, 
the decidedly unusual factor of the postoperative reaction of 
the patient to any operative procedure. 

Frank infection of the neck after thyroidectomy is unusual. 
The collection of clear or blood-stained serum under the skin- 
flap is not infrequent. This serum is due to the relatively 
large area of superficial tissue dissected when the skin-flap is 
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raised, to the presence of many bits of catgut ties immediately 
under the skin, and to the presence of a small amount of blood- 
clot. Often small amounts of serum will be entirely absorbed 
if left alone. Usually it is wiser to open the scar with a probe 
on the fourth or fifth day and release the serum from the wound. 
This procedure may have to be repeated several times in a 
single case. Drainage, if it can be avoided, and it usually can, 
is not advisable because of the danger of subsequent infection. 
At times the postoperative fever, which is frequently present 
on the first and second day after operation, will persist to the 
third or fourth day. This usually means infection in the wound 
and always demands wound inspection. If the skin-flap is 
red, swollen, and unduly tender, it should be opened at once in 
the scar. Frank pus will sometimes be present. In this case 
rubber-dam drainage should be inserted at once. It is important 
to discover this type of infection early in its course and institute 
proper’ treatment. At times a cellulitis in the wound may 
occur. The upper portion of the wound is brawny and in- 
durated, with moderate tenderness. This induration may ex- 
tend laterally or upward under the ‘jaw. Rarely if ever does it 
extend down over the chest. The lymph-nodes along the 
jugular veins and in the submaxillary triangles may become 
indurated and tender. Considerable fever is usually present. 
Such a wound does well with free drainage and local heat. This 
may be applied in the form of frequent hot boric acid compresses 
or hot flaxseed poultices. 

Of all infection after thyroid operations, that which extends 
downward into the thorax (mediastinitis) is the most serious. 
Mediastinitis is a rare complication of thyroid surgery, but 
when it occurs it is -very apt to be fatal. Mediastinitis most 
frequently follows the removal of colloid adenomatous goiters 
which have extended downward into the superior mediastinum. 
It develops slowly and with no characteristic symptoms. A 
persistent low fever is present. The wound shows evidence of 
a low-grade infection with slight but constant purulent dis- 
charge. Cough and difficulty in breathing often occur, re- 
sisting all methods generally useful for their control. Marked 
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interference with swallowing follows as the infection approaches 
the course of the esophagus. Severe choking fits are not in- 
frequent and pain is so marked on swallowing that nutrition 
suffers. The patient acquires a markedly cachectic appearance, 
grows rapidly weaker and more apathetic, and dies several 
weeks after the onset of the infection. 

Treatment for mediastinitis is decidedly unsatisfactory. 
Every attempt should be made to prevent its occurrence by 
gentle manipulation inside the thorax and adequate drainage of 
all substernal pockets at the time of operation. If this com- 
plication occurs, no local measures will cure it. 

Hemorrhage after operations on the thyroid gland is of 
serious importance because of the large amount of blood that 
may be lost in a short time, and because of the dangerous effects 
of rapidly increasing pressure on the trachea. Serious bleeding 
comes, in general, from either the superior thyroid pole or from 
the anterior jugular veins on the prethyroid muscles. Post- 
operative bleeding from the superior thyroid artery is a serious 
emergency and demands immediate attention. It most fre- 
quently occurs soon after operation from the slipping of a ligature 
about the superior pole. A large hematoma forms quickly 
under the prethyroid muscles, and symptoms of tracheal pres- 
sure and obstruction follow. The neck must be opened widely, 
the muscles cut, and the superior pole isolated, caught, and 
tied. Hemorrhage from the superior pole occasionally follows 
infection of the wound and sloughing about the artery. Here, 
again, the neck must be widely opened and the bleeding vessels 
carefully exposed. In the presence of much slough the superior 
thyroid artery must be followed up into clean tissue to its origin 
on the external carotid artery and tied in continuity. Packing 
and pressure are of little avail and, if employed, result only in 
a recurrence of the hemorrhage in many of the cases, the vessel 
finally being adequately exposed and ligated at its origin in a 
patient ill prepared to withstand any surgical procedure. Only 
radical measures are safe. 

Hemorrhage from the anterior jugular vein is much less 
serious and is easier to control. It shows itself by slow leakage 
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from the wound and the formation of a hematoma under the 
skin-flap. ‘The wound should be widely opened, the hematoma 
carefully removed, and the bleeding vessel found and tied. 
When the neck is opened and the clot removed, it may be that 
no single bleeding point will be discovered. ‘The wound should 
be closed with a drain. 

In certain large colloid or adenomatous goiters a large 
amount of blood will be lost during operation. This is at times 
unavoidable. During all operations in the clinic the anesthetist 
keeps a record of the pulse, blood-pressure, and respiration of 
the patient. When much blood is lost the pulse-rate rises 
rapidly and the blood-pressure drops suddenly. This record 
of the anesthetist is invaluable in helping to decide when a 
patient has lost so much blood that a transfusion is indicated. 
One must be on the safe side and give an immediate blood 
transfusion when any doubt exists. Such a transfusion not 
only has a great immediate benefit but also is of value to the 
patient during convalescence. 

When the thyroid is retrotracheal or substernal, or when 
the trachea is bared in its removal, more or less tracheal ir- 
ritation will occur postoperatively. This is marked by pain 
under the sternum in the course of the trachea, cough, and 
some dyspnea. The cough is often difficult to control and may 
be a great annoyance to the patient. The sputum is often 
blood tinged. Rarely the respiratory rate may be elevated 
and bronchitis or bronchopenumona, with slight fever, may 
be present. In cases with marked tracheitis or bronchitis 
the wound should be carefully inspected for any collection of 
fluid that may be causing tracheal pressure. Drains must be 
removed and replaced by smaller ones. A steam tent which 
permits plenty of fresh air saturated with moisture from fresh 
steam is valuable in these cases. 

Occasionally marked dyspnea and tracheitis occur after 
the removal of goiters which by their pressure have distorted 
the shape of the trachea. The rings may be flattened on one 
or both sides and the lumen correspondingly narrowed. The 
trauma necessary to the removal of the goiter and the loss of 
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its support may cause partial obstruction of the trachea from 
either edema or collapse. These patients usually show well- 
marked dyspnea and tracheitis soon after operation, but re- 
spond well to treatment with the steam tent and the erect pos- 
ture. Very rarely breathing will become so laborious that the 
patient is rapidly tired out and cyanosis may appear. It is 
extremely important that tracheotomy be done as soon as 
these symptoms are apparent. It is a great temptation to 
delay such a tracheotomy too long. A patient who is obviously 
struggling for her air may still maintain quite good color with 
only an occasional bit of cyanosis. Slight cyanosis with diffi- 
cult breathing means obstruction of the air-way, and only by 
great effort does the patient maintain sufficient oxygenation of 
her blood. Due to tiring efforts and to the insufficient oxygen 
intake the patient grows rapidly weaker. She later becomes 
sleepy, and finally loses consciousness, even though her cyanosis 
be little more than noticeable. Tracheotomy done at this 
last stage will often be of little value, the patient never regaining 
consciousness. ‘Tracheotomy done when cyanosis first appears 
produces a remarkable improvement in every respect. It should 
be employed rather than delay when one is in doubt. 

Injury to the trachea rarely occurs during operation, but 
when such an accident does occur, unless handled properly 
it may be extremely serious due to sucking in of blood into the 
trachea. It may be cut with a knife or pinchedinasnap. Such 
an injury must be immediately sutured and the wound closed 
with a small drain. Usually no further trouble will result. 
Should dyspnea or cyanosis follow this accident, a tracheotomy 
should be done without delay. 

The accentuation of all symptoms of hyperthyroidism after 
operation on toxic goiters is a complication which all thyroid 
clinics know and fear. This occurrence is generally called a 
thyroid storm. It is best treated by preventing its occurrence 
through extreme care in selecting the operative procedure for 
the individual case that will be well inside the limit of safety. 

The onset of a thyroid storm may occur from six to thirty- 
six hours after operation—most frequently ten to twelve. There 
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are two general types of thyroid reaction. The first type is 
one of great activation. All the symptoms of the disease are 
present in an exaggerated form. ‘The pulse-rate, already high, 
becomes higher, occasionally rising to 240. A persistent rate 
of over 200 should be looked upon as a very unfavorable symp- 
tom. The nervous symptoms become greatly exaggerated. 
Tremor of the hands and arms with constant muscular activity 
is pronounced. The eyes are staring and the facial expression 
shows marked apprehension. Rest is impossible and the patient 
tosses constantly about the bed. The skin is hot and moist 
with perspiration. The temperature is always elevated from 
1 to 4 or 5 degrees. 

The second type of thyroid storm is marked by great depres- 
sion and resembles in some respects surgical shock. ‘The pulse- 
rate is persistently high and the temperature is also elevated. 
The patient, however, shows no accentuation of her nervous 
symptoms. Frequently she cannot be roused, but lies quietly 
in bed with her eyes closed or partly closed. Her skin is not 
hot and her face is not flushed, but white. She shows no tremor 
and no marked restlessness. 

The treatment of the first type, which is the more common, 
can be given under two headings—morphin and fluids. Mor- 
phin must be given in sufficient doses and with sufficient fre- 
quency to keep the patient quiet. Much larger doses are 
required here than in non-toxic cases, and the drug must be 
administered until the desired effect is obtained. Occasionally 
codein has had more value than morphin in controlling the in- 
cessant activity. Fluids are also given freely by mouth and 
by rectum or subcutaneously, or given as a routine to all patients 
who are expected to show a marked thyroid reaction. 

The depressed type of thyroid reaction requires little if 
any morphin. Subpectoral and intravenous fluids are very 
‘valuable. 

Conclusions.—1. The complications which may follow thy- 
roid gland operations are those common to all surgical proced- 
ures. They acquire especial significance because of the location 
of the wound in the neck. 
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2. The most serious result of infection in the thyroid wound 
is mediastinitis. This complication usually results fatally. 

3. Hemorrhage after thyroidectomy requires immediate and 
radical surgery for its control. 

4. Tracheotomy should be done at once when any marked 
obstruction to breathing occurs after operation. 
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TREATMENT OF COMMON DUCT BILIARY FISTULZ BY 
ANASTOMOSING THEM INTO THE INTESTINAL CANAL 


Frank H. LAHEY 


In the issue of The Journal of the American Medical Associa- 
tion, March 31, 1923 we published a method of dealing with 
complete biliary fistule by dissection and preservation of the 
fistulous tract and by anastomosing or implanting the tract 
into the duodenum. 

After having employed this method in two further cases 
we wish to call attention again to its advantages, and mention 
its disadvantages, as a resort in cases where the common duct 
has been largely destroyed, or where it is not feasible either to 
unite two cut ends of the common or hepatic duct or to connect 
the end of the hepatic duct with the duodenum. 

Where complete loss of substance of an entire section of 
a common duct occurs, one of the following procedures is pos- 
sible: an end-to-end anatomosis of the cut ends of the cut, 
with considerable possibility of stricture occurring at the point 
of union; a rubber tube may be implanted, so that either end 
of it rests within the cut ends of the duct and the tube bridges 
the gap between the two cut ends. In such a procedure the 
omentum may be wrapped about the tube in an endeavor 
to establish a bile tract, or the rubber tubing may be left free 
to become encysted, and thus establish its own tract. Where 
no lower end of the duct is present or discoverable, the bowel 
may be brought up to the open end of the hepatic duct, and an 
attempt made to produce a direct anastomosis between the 
bowel and its open end; or the end of the hepatic duct may be 
connected with the duodenum by a segment of rubber tubing. 
The last, and perhaps the least feasible, procedure is the fashion- 
ing of a new duct from the muscular wall of the stomach by 
1483 


1484 FRANK H. LAHEY 


converting a rectangular gastric flgp into a tube and anastomos- 
ing it to the upper end of the duct. 

The operation here suggested, that is, implantation of the 
fistulous tract into the duodenum or stomach, depends for its 
success or failure largely upon the same factors governing 
success or failure in the above-mentioned measures, but in 
our experience it is technically much easier and safer to perform. 

The drawbacks to all of the operations for restoration of 
the biliary canal are: (1) Cicatricial contraction of the new 
scar tissue canal, and (2) infection within the biliary passages 
due to loss of the sphincter of Oddi. 

In a very large majority of the cases in which rubber tube 
inserts between the cut ends of the ducts have been employed 
intermittent attacks of chills and jaundice, indicating infection, 
have occurred, or else progressively deepening jaundice, in- 
dicating contraction and stricture formation. The distinct 
possibility of an unfortunate complication of this kind must be 
accepted, we believe, in all of the procedures where the sphincter 
of Oddi has not been preserved. 

In those conditions, however, where it is impossible to demon- 
strate an intact distal segment of the common duct, the pro- 
cedure here described, implantation into the stomach or the 
duodenum has no more disadvantages than the tube implanta- 
tion, and, as has been already stated, it is technically much easier 
to employ. 

It must be accepted that maintenance of patency of any 
scar-tissue duct is dependent upon the fact that the secretory 
pressure of the bile must be greater than the ability of the 
scar tissue in the wall of the new canal to contract. It was 
upon this premise that we conceived the idea of employing fistula 
implantation; for, as all of the external biliary fistula which we 
had seen had remained persistently open, we reasoned that 
the same secretory pressure which kept them open externally 
would maintain their patency internally. 

We have now implanted three complete biliary fistule. 
The original case was implanted into the duodenum two years 
ago. ‘The second was a case in which my associate, Dr. H. M. 
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Clute, operated upon the patient for an acute gangrenous gall- 
bladder, doing a cholecystectomy without injury to the duct. 
Following recovery from this operation the patient developed 
a complete biliary fistula, for which we operated twelve weeks 
after the original operation. An extensive carcinoma of the 
head of the pancreas was found, with no operative injury to 
the common or the hepatic duct, but there was a fistulous tract 
extending from the junction of the cystic duct with the common 
duct to the skin. An implantation of the fistula into the duo- 
denum, by means of the technic here described, was made, with 
the immediate appearance of bile-colored stools and no biliary 
leakage. The patient, however, succumbed in a few weeks to 
carcinoma of the pancreas, but at no time was there biliary leak- 
age. 

The third implantation was done eleven months ago upon a 
patient referred to us with a complete biliary fistula, which 
had developed twenty months previously, immediately after 
the removal of her gall-bladder. The stools were completely 
acholic. 

An implantation of the fistulous tract was made into the 
pyloric portion of the stomach. This part was chosen for im- 
plantation because of the immobility of the duodenum due 
to the dense adhesions resulting from the previous cholecystec- 
tomy, and because the mobile stomach permitted easy approxi- 
mation between the fistulous tract and that organ. Foilowing 
the union there was intermittent leakage of bile from the wound 
for twenty-one days, at the end of which time the wound closed, 
the stools remained well colored, and recovery was uneventful. 
This case, however, has twice been slightly jaundiced, with 
moderate chills, but is now free from jaundice or fever and is 
in most satisfactory condition. It is entirely possibly, however, 
that she may have a return of the jaundice and chills should 
infection again involve the bile passages by ascending along 
the internal fistulous biliary tract. 

The technic of the procedure, as shown by the drawings 
(Figs. 556, 557), consists in dissection of the fistulous tract 
so that it is preserved intact, and the introduction of the 
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tract into the duodenum. A few warnings, based upon our own 
experience in the procedure, however, may be of value to anyone 
planning to employ this method. 

In the dissection of the tract two precautions should be 
taken—one is that sufficient tissue is dissected with the tract, 
so that its walls may be of considerable thickness; the other is 
that the dissection of the tract be carried down only to the 


Fig. 556.—Showing fistulous tract dissected to the edge of the liver with 
segment of rubber tube implanted in its end. 


external surface of the liver, for if the tract be separated from 
the under surface of the liver, which forms its inner wall, angula- 
tion and leakage is almost certain to occur. We have found 
that the inner portion of the sinus, the part next to the liver, is 
of such thinness that it does not permit freeing without leak- 
age from the fistulous tract. 

The opening in the duodenum is best made by piercing it 
with sharp-pointed hemostats and gently stretching the open- 
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ing until it just admits the end of the fistula, with a small section 
of rubber catheter fixed by two stitches within its open end. 
A purse-string suture is then inserted about the opening, and tied, 
not too snugly, about the implanted fistula, the rubber tube 
fixed in the end of the fistulous tract, preventing the collapse 
of the tract when this stitch is tied. Two fixing stitches may 
now be applied on either side to prevent pulling away of the 





bY. a. 

Fig. 557.—A, Showing method of making the opening into duodenum 
by separating with sharp-pointed hemostats to preserve muscle-fibers. B, 
Anastomosis complete—the fistulous tract being inverted into the bowel 
wall by a purse-string suture. 


duodenum during the period when postoperative vomiting 
occurs. We have employed no drainage in these cases. 

Conclusions.—In those cases particularly where the lower 
end of the bile duct is destroyed or is not discoverable, im- 
plantation of the biliary fistula into the duodenum offers a 
method of restoring bile to the intestinal tract which is exceed- 
ingly simple of execution, and possesses neither more nor fewer 
possibilities of postoperative complications than the methods 
heretofore employed. 
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THE TREATMENT OF DUODENAL FISTULZ BY SUCTION 


Frank H. LAHEY 


WE have recently had 2 cases of duodenal fistule success- 
fully treated by suction, and we wish to present the method 
of applying suction which we have used in these 2 cases, together 
with a few remarks upon the subject. 

The first case was in no way remarkable, and its details 
are, for the most part, unnecessary. The patient gave a history 
of pain in the right upper quadrant, of rather rapid onset, followed 
by quite acute tenderness in the right hypochondrium. He 
was operated before the students’ clinic and found to have a 
perforated duodenal ulcer, around which walling off had taken 
place, with production of a small subhepatic abscess. As a result 
of drainage of this abscess a duodenal fistula developed. Follow- 
ing treatment by the method here described the irritating dis- 
charge promptly ceased and the wound healed rapidly. 

The second case presents a point of interest other than the 
successful management of a presumed duodenal fistula because 
of the number of days following the operation before the fistula 
occurred. We removed a calloused pyloric ulcer by a pylorec- 
tomy, done with an anticolic anastomosis by the Polya method, 
on October 23, 1923, a very satisfactory recovery being made. 
On January 19, 1924, nearly three months later, the patient 
developed a tender spot in his wound, which, when opened, 
discharged a thin watery material that soon digested the sur- 
rounding skin and converted the sinus, which at first was most 
minute, into one which was rapidly and progressively enlarging. 
The patient returned to the hospital and after twenty-one days 
of suction the sinus was closed. 

The suction apparatus employed in such cases is the ordinary 
faucet attachment suction apparatus, as shown in Fig. 558. 
VOL. 4—94 1489 
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This apparatus has the advantage, first, of being exceedingly 
inexpensive; second, of being noiseless, which is a decided im- 





Fig. 558.—Suction apparatus attached to bath-room fixture. Suction bottle, 


provement over the electric motor; and, third, that very fine 
adjustments in the degree of suction can be obtained by regulat- 
ing the amount of water which the-faucet permits to escape. 
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Fig. 559.—Suction tube in wound. 
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In the beginning a small catheter is inserted into the wound, 
and a flow of water permitted to escape through the suction 
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valve to sufficiently extract all of the fluid discharge from the 
wound (Fig. 559). As the wound diminishes in caliber the 
size of the catheter is diminished until the sinus becomes too 
small to admit even a baby catheter. At this time a No. 16 
catheter is laid on the belly wall, as shown in Fig. 560, so that 
the eye of the catheter is directly over the opening of the sinus, 
and the suction so adjusted that any escaping fluid is promptly 











Fig. 560.—Method of applying eye of catheter over sinus after it has become 
too small to take a catheter. 


caught up by the intaken air and deposited in an 8-ounce bottle, 
as shown in Fig. 558. This constant intake of air produces 
a slight hissing sound which is of decided value, as, when it 
ceases, the patient is at once aware that the eye of the catheter 
is blocked (usually by a small bit of slough) and requires cleaning. 
He may verify his suspicion that the catheter is blocked by 
observing the suction tube, which, being of soft rubber, will 
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be found to be collapsed from negative pressure when the eye 
of the catheter is occluded. If the sinus has been draining, he 
may likewise observe in the drainage bottle that no drip occurs 
from the tube leading from the sinus. The patient is also able 
to tell when the discharge from the sinus is blocked by the 
reaction immediately resulting from its contact with the irritated 
skin. 

The suction valve may be attached to a faucet in the pa- 
tient’s room ur to one in the toilet or bathroom adjacent to the 
patient’s room, any length of tubing required to reach the pa- 
tient’s bed being used. 

As soon as the sinus has become so small that the catheter 
must be laid on the skin with its opening over the wound, the 
patient may sit up in a chair during the day, since the dis- 
charge is as efficiently cared for in this position as in the reclining 
position in bed. 

The skin about the wound may be protected by zinc oxid 
ointment with stearate of zinc dusted over the ointment. 

Another point, which did not require attention in the 2 
cases here cited, but must, nevertheless, be remembered, is 
that in cases where considerable fluid is being withdrawn by 
the suction apparatus it may become necessary to supply fluids 
and nourishment to replace the fluid removed. This is best 
accomplished by means of a jejunostomy, the tube being inserted 
by the Witzel method and led out to the abdominal wall through 
a small opening in the omentum, as suggested by Dr. C. H. 
Mayo, in order to facilitate closure when the tube is withdrawn. 

It is essential that suction be instituted immediately after 
duodenal fistula appears, that the caliber of the tube be suff- 
cient to efficiently remove the discharge, that the degree of 
suction be properly adjusted, that the tube be not permitted 
to occlude, and that if a large quantity of fluid be withdrawn, it 
be replaced by administering food and fluids through a jejunos- 
tomy, so made that it will close itself when the jejunostomy 
tube is removed. 
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TETANY 


Rospert L. Mason 


Wess! in 1883 reported on 13 cases of postoperative tetany 
which he had collected: 8 from the clinic of Billroth, in Vienna; 
2 from Albert, in Vienna; 2 from Schonborn, in Ké6nigsberg, 
and one from Nicoladoni, in Innsbriick. These cases had oc- 
curred after total extirpation of the thyroid gland, and Weiss 
attributed the disease to a “persistent condition of irritation 
in the anterior horns of the gray substance of the spinal cord.” 
This, in turn, he believed due to an excitation of the vascular 
centers of the cervical spinal cord and medulla brought about 
by the ligation of the many blood-vessels encountered in thy- 
roidectomy. The parathyroids, discovered three years pre- 
viously by Sandstrom, the Swedish chemist, were not thought of 
as having any part in the pathogenesis of the disorder. The 
symptom complex known as tetany (from its resemblance to 
tetanus), however, had been described by the British observer, 
Clarke, as early as 1815. 

The report of Weiss is important in that it occasioned, in 
the succeeding years, a series of investigations, clinical and ex- 
perimental, upon the relation of the thyroid and surrounding 
structures to tetany. The rediscovery of the parathyroids by 
Gley in 1890 stimulated interest, but the true relation of the 
glandules to tetany was not clearly shown until the work of 
Vassale and Generali in 1900. They applied the anatomic 
findings of preceding workers, and by a carefully controlled 
series of parathyroidectomies in the cat and dog showed 
that after extirpation of the parathyroid bodies there ensued a 
syndrome analogous to tetany in man. 

There has followed a host of investigators whose work has 
been directed chiefly toward the pathogenesis of the disorder. 
In general, the investigations have centered about two points: 
1493 
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first, the relation of tetany to the parathyroid glandules; second, 
the metabolic and biochemic changes incident to the symptom 
complex. 

Concering the first it has become universally accepted that 
either removal, injury, or marked interference with the blood- 
supply of the parathyroid bodies will be followed by an attack 
of tetany of severity corresponding to the damage done to the 
glandules. 

While much that has been concluded from the second of 
these points of investigation is purely hypothetic, the close 
relationship between tetany and calcium deficiency has been 
definitely established. This has been brought about largely 
through the work of MacCallum and his co-workers. However, 
although a vast amount of data on the subject has accumulated, 
the controlling mechanism, whereby the calcium is reduced, 
is as yet unknown. The more recent work on the subject 
would show that the absolute amount of the calcium content 
is not as important as are the degree of its ionization and the 
factors regulating its dissociation. This hypothesis would ex- 
plain the mechanism by which the various types of tetany are 
produced, and serve also to correlate the divergent findings 
in much of the experimental work. 

Calcium salts in the blood exist in three forms?: (a) as highly 
dissociable compounds with protein; (b) as undissociated crys- 
talloid molecules; (c) as free ions. The latter is, presumably, 
the only form in which calcium can exert its physiologic effect. 
The protein-bound portion represents about one-third of the 
total calcium. Of the remaining diffusible portion, one-half 
is composed of free calcium ions and the remainder of undissoci- 
ated crystalloid molecules of calcium salts, thought to be present 
as undissociated calcium carbonate in supersaturated solution. 

Rona and Takahaski,‘* from studies on the solubility of cal- 
cium carbonate, have evolved the following equation to express 
the relation of the calcium in the blood-stream to the concentra- 
tion of bicarbonate and of hydrogen ions: 


(Cat*) (H_COs~) _ K 
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The importance, therefore, of changes in the blood-serum, 
either of hydrogen ion or bicarbonate concentration, becomes 
evident from a discussion of the several manifestations of tetany. 

There are, in addition to the tetany following postoperative 
hypoparathyroidism, several entities of which tetany is the 
conspicuous symptom. ‘These until recently were all grouped 
under the heading of tetany, and all were thought to be associ- 
ated with parathyroid dysfunction. Aside from the postopera- 
tive variety, however, none has been proved to show association 
with the parathyroid bodies. 

They resemble each other in two ways: first, the increased 
mechanical and electric hyperexcitability of the peripheral 
nerves which produce the same symptom complex, and, second, 
a probable similarity, in its ultimate aspects, in the associated 
disturbed blood chemistry. It would seem, as MacCallum® 
points out, that each is a different type of tetany, differing in 
its genesis, but similar in that the blood, in each case, arrives 
at the same ultimate change, after undergoing a delicate and 
complicated chemical process. This ultimate change would 
appear to be the reduction of the ionizable calcium in the blood. 
As MacCallum further points out, this does not preclude the 
possibility that the actual effect on the nerve may be due to 
the relative proportion of the sodium, potassium, calcium, 
and magnesium ions, but even this change is really the result 
of the reduction in the calcium. 

In cases of long-standing pyloric obstruction, with pro- 
longed vomiting, a serious form of tetany is often manifested. 
The mechanism, according to MacCallum and his collaborators, 
is somewhat as follows: 

Gastric juice is unable to pass the obstructed pylorus and 
is vomited. There results a continuous loss from the body 
of HCl. This leaves the tissues with a rapidly increasing 
excess of base which results in a retention of CO, and a rise in 
the bicarbonate of the blood. The alveolar CO, tension is 
increased, and the blood rendered more alkaline than normal. 
The symptoms of tetany intervene. 

Tetany from overdoses of sodium bicarbonate arise from 
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a similar derangement of the normal acid-base equilibrium. 
The bicarbonate concentration in the blood is increased more 
rapidly than compensatory mechanisms can restore the normal 
H ion concentration. Alveolar CO, tension is increased and 
a more alkaline blood produced. It is important to note that 
in many of the reported cases of tetany from this source there 
was an associated renal insufficiency which undoubtedly played 
a part in the accumulation of the base in the blood. 

In the same group with the above is the syndrome arising 
from voluntary overventilation of the lungs. An excess of car- 
bonic acid gas is driven off from the lungs, the CO, content 
of the blood is reduced, and, in consequence, the blood becomes 


more alkaline. There is an immediate effort to restore the 
H2CO; . faa e ° 
NaHco, ‘tio upon which the hydrogen ion concentration 


depends. This is accomplished at first by NaHCO; passing 
out into the tissues. A portion of it is excreted by the kidneys. 
However, in the process of rebreathing, CO. is washed out so 
rapidly that there is not sufficient time for reduction of enough 
NaHCO; to restore the ratio. The bicarbonate concentration 
gains the ascendancy. 

In the above group the outstanding feature is seen to be 
the increase in the bicarbonate concentration in the blood- 
serum. The /otfal calcium content of the blood-serum is un- 
changed. However, according to the formula of Rona and 
Takahaski (see page 1494), it is quite conceivable that both the 
increase in the bicarbonate concentration and the lowering of 
the H ion concentration may bring about a decrease in the total 
amount of ionized calcium, and the symptoms of calcium de- 
ficiency result. According to Greenwald,® however, the tetany 
is due to the specific toxic action of the sodium ion. 

Recently Salveson’ and others have produced in the ex- 
perimental animal, by the oral administration of large doses of 
phosphates, a tetany which is practically indistinguishable 
from that following extirpation of the parathyroids. This 
confirms the results of a number of experiments in which tetany 
has been produced in a similar manner. In much of the previous 
work the deduction was that the phosphate ion exerted a specific 
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TETANY 1497 
toxic action. In their series, however, Salveson and his co- 
workers have shown, in each case, a marked reduction in the 
blood calcium. This, they believe, is the true cause of the 
symptom complex following excessive phosphate administration. 

Infantile tetany is almost invariably associated with rickets. 
For a time it was thought that association with parathyroid 
dysfunction had been proved by the finding of hemorrhagic 
areas in the parathyroids taken at necropsy from children who 
had died during an attack of tetany. However, further studies 
have shown that the hemorrhagic areas are as common in para- 
thyroids taken from children dying of other diseases, and again, 
the areas have not been found in cases where tetany was present 
at time of death. The marked decrease in blood calcium appears 
to be the outstanding feature. In one series of cases* this has 
been found to be reduced to one-half the normal quantity. 
The phosphorus is not increased as it is in parathyroid tetany. 
Bicarbonate concentration is not increased. The mechanism 
of the reduction in the calcium with the production of the tetany 
syndrome remains unexplained. 

Postoperative parathyroid tetany is the only tangible state 
which has been proved to have definite association with para- 
thyroid insufficiency. It may occur after operations on the 
thyroid gland, as a result of which there has been interference 
with the blood-supply of the parathyroids or in which para- 
thyroid tissue has been removed or damaged. A marked de- 
crease in the calcium content of the blood-serum and an increase 
in the phosphates are shown in the blood chemistry. The 
concentration of bicarbonate is not above the normal values. 

In the forms of tetany in which there is no change in the 
bicarbonate or hydrogen ion concentration in the blood, but 
where the total calcium is lowered, the concentration of the 
diffusible portion falls with the reduction in the total calcium. 
When the calcium ion concentration falls to a certain level one 
may conclude, as in the cases where the hydrogen ion or bicar- 
bonate concentration effect a similar reduction, that the calcium 
is no longer able to maintain the normal irritability of the 
nerves. The tetany syndrome then results. 
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In the search for the causative mechanism in tetany various 
chemical products of endogenous origin have been charged with 
being the specific toxic agent. Among these are ammonia, 
guanidin derivatives, creatin, and creatinin, etc. The theory 
has been advocated that these substances, due to the absence 
of the parathyroids as detoxicating agents, are allowed to ac- 
cumulate and exert their toxic action. Swingle and Nicholas,’ 
in a series of animal experiments, have recently investigated 
this phase of the tetany problem. While after the administra- 
tion of these and other toxic substances by various methods 
there ensued, in some cases, muscle tremors and other abnormal 
neuromuscular phenomena, in none was the true tetany syn- 
drome observed. ‘There was no reduction in the blood calcium, 
nor was the condition they observed relieved by calcium. Other 
workers have investigated the claims filed against the guanidin 
derivatives as the toxic agent in tetany, and, as a whole, the 
results throw considerable doubt on the conception that these 
substances play an important part in the disorder. 

The symptoms and signs of tetany are brought about by 
the hyperexcitability of the peripheral and central nervous 
system. In the complete and severe form there are convulsions, 
spasmodic contractures with the hands in the characteristic 
accoucheur’s position, rapid respiration, salivation, and death 
in coma. To the mild or transitory type belong the cases 
following overdoses of sodium bicarbonate, phosphate adminis- 
tration in large doses, voluntary overventilation of the lungs, 
pyloric obstruction, and in cases following thyroidectomy where 
there has been either partial parathyroidectomy or interference 
with the blood-supply of the glandules. The tetany following 
pyloric obstruction may be of the severe type. Infantile tetany 
may be of either type. 

In the recurring and less severe type it is possible to observe 
the development of the symptoms with greater deliberation. 
In this clinic the earliest complaints of the four transitory types 
which we have observed have been stiffness and tingling in the 
hands and feet, with the fingers in the characteristic position 
of the accoucheur’s hand. The fingers were flexed at the meta- 
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carpophalangeal joint and the head flexed at the wrist. The 
thumb was adducted and drawn downward toward the palm; 
the arms flexed at the elbow. A photograph of the hands in a 
recent case is shown (Figs. 561, 562). Observers in another 
clinic’’ have noted a twinge in the muscles supplied by the facial 
nerve as a first and premonitory symptom. In one of our cases 
a numbness of the tongue was the first symptom. Other char- 
acteristic signs of the condition are Trousseau’s sign, a contraction 
particularly of the fingers and thumb on pressure over the large 
nerves of the arm. This is best elicited by applying the cuff of a 
blood-pressure apparatus and raising the pressure to about 200 


Fig. 561.—Lateral view of accoucheur’s hand, characteristic of tetany. Case 
recently seen in this clinic. 


mm. of mercury. As pointed out by Barker,!' the test should 
not be considered negative until pressure has been exerted for 
five minutes. In a recent case, the hands of which are shown 
in the photograph, all symptoms had disappeared within an 
hour after they were first noticed. However, three hours later 
the accoucheur’s hand phenomenon was produced by four 
minutes’ pressure with the sphygmomanometer cuff. Chvostek’s 
sign may be elicited by tapping over the trunk of the facial 
nerve, the pes anserinus, just in front of the lobe of the ear. 
The resultant spasm may affect all the muscles of the face 
supplied by the facial nerve or single divisions. In the one 
case previously mentioned the spasm affected only the ala of 
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the nose. This, however, was definite. Pool’s sign, a contrac- 
ture of the muscles of the forearm, is elicited by forcible abduc- 
tion of the arm. Contractures of the muscles of the lower leg 
may also be seen, as described by Pool,” by forcible flexion of 
the thigh or extension of the knee. In one case recently studied 
this sign was shown only in a plantar flexion of the foot when the 
knee was forcibly extended. A very constant and graphic 
sign, although not readily applicable in most surgical clinics, 
is Erb’s sign, an increased irritability of the peripheral nerves 
to weak galvanic currents. 


Fig. 562.—Medial view of hand shown in Fig. 561. 


The normal blood calcium of 10 milligrams per 100 c.c. 
is reduced to 6 or 7 mg. The CO, combining power is not 
altered. The blood phosphorus is usually increased. 

In chronic tetany trophic changes may occur. There may 
be changes observed in the nails, hair, and teeth. Many writers 
have reported the development of cataract in persons suffering 
from chronic tetany. 

The treatment of tetany depends, to a certain extent, upon 
the type. In those varieties due to pyloric obstruction Mac- 
Callum and his co-workers have obtained relief by large doses 
of sodium chlorid. This they introduced in some instances by 
the duodenal tube; in others, intravenously. The rationale 
of this treatment is, of course, to replace the chlorin ions lost 
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by vomiting. Tetany from overdoses of sodium bicarbonate 
may be treated by the administration of acids, in dilute form, 
by mouth or intravenously, in order that the proper acid-base 
ratio may be restored. 

In infantile tetany the restoration of the blood calcium to its 
normal level results, usually, in prompt disappearance of the 
symptoms. One should make sure, especially in adult post- 
operative tetany, that the condition is one of true tetany before 
instituting treatment. Hysteroid or tetanoid symptoms, ex- 
tremely transient in nature, often manifest themselves after 
operation. 

By mouth calcium is best given in the form of calcium lactate, 
since this preparation is less irritating to the stomach than 
calcium chlorid. Since a large portion of the calcium, when it 
reaches the intestine, is taken up to form soaps and excreted, 
leaving only a small portion to be absorbed, large doses should 
be given. In the adult 60 grains may be given every four hours 
until the symptoms are relieved. The calcium lactate should 
be dissolved in water before administration. In the infant 15 
grains of calcium lactate may be given every four hours. 

By the intravenous route calcium chlorid, 5 c.c. of a 10 per 
cent. solution, may be given. Care should be taken not to 
inject any of the drug in the tissues around the vein, since 
sloughing may occur. Following the intravenous administra- 
tion of the calcium chlorid the patient usually complains of a 
sensation of warmth. This passes off within a few minutes. 
Nausea sometimes occurs. The drug should not be given 
intravenously more than once daily. It has been held by some 
observers that calcium by vein has a deleterious effect on the 
kidneys. 

In cases where the contractures are severe and accompanied 
by great pain, relief may be secured by the subcutaneous injec- 
tion of a 25 per cent. solution of magnesium sulphate, 1 c.c. 
for 2 pounds of body weight. 

Unfortunately, in the treatment of hypoparathyroidism, 
the feeding of the deficient substance, parathyroid gland, has 
not proved successful. Dr. F. H. Lahey a few years ago, in an 
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effort to ascertain the value of parathyroid tetany in the various 
clinics throughout the country, sent out questionnaires asking 
the type of treatment most successful in combating tetany. 
Of 17 replies only one reported successful control by parathyroid 
administration alone. The patient so treated, however, died 
in epileptic convulsions some time later. Seven reported success- 
ful control by calcium treatment. Two used a combined treat- 
ment of calcium and parathyroid, with good results. The 
remainder had used parathyroid only, with unfavorable results. 
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FUNCTIONAL DISEASE OF THE COLON, DIFFERENTIATED 
FROM APPENDICITIS AND CHOLECYSTITIS 


SARA M. JORDAN 


OnE is frequently confronted with the problem of deciding 
whether a case referred as acute or recurrent appendicitis or 
cholecystitis is, in fact, suffering from inflammation of the gall- 
bladder or appendix, or is suffering cramp-like abdominal pain 
and tenderness as a result of irritation of the large bowel. Every 
surgeon has a series of cases in which he has explored the ab- 
domen with the hope of finding an inflamed or infected gall- 
bladder or appendix to explain abdominal pain and tenderness 
only to find innocence in both these areas. In such cases the 
postoperative histories show usually freedom from pain for 
a period of several weeks to several months, but a recurrence 
of the same symptoms thereafter and a disillusioned patient. 

That irritation and malfunction of the colon can, and fre- 
quently does, simulate both gall-bladder disease and appen- 
dicitis has been proved to the satisfaction of this clinic in 
numerous cases both by exploration with negative results and 
subsequent effective treatment for the true condition, and by 
“antioperative”’ diagnosis and bowel management, with adequate 
results. It therefore seems pertinent to review briefly the symp- 
toms and signs of each of these three conditions and their pos- 
sible differentiation. 

The history is here as elsewhere of great value. The asso- 
ciation of the onset of pain with cold-taking, the excessive use 
of irritating foods, or with so-called constipation and the abuse 
of cathartics is very frequent in cases of bowel distress and very 
rare in appendicitis and gall-bladder disease. “Constipation,” 
especially, with its secondary meaning of the use of all kinds 
and large quantities of cathartics, usually has a definite causal 
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relationship to bowel distress and a much less definite and 
constant relationship to appendical and gall-bladder disease. 
In colon irritation there is usually a history of pain which 
shifts in location, but which at some period in the history ex- 
tends below the umbilicus and in both lower quadrants. Though 
the patient usually ascribes it to either the right or left side, 
he is unable to localize definitely a single area of maximum pain. 
Appendicitis pain, though frequently shifting at the onset, is 
usually well localized after a few hours to the area over the 
appendix which ordinarily varies within small limits. Pain 
from gall-bladder disease is characteristically well localized 
under the right subcostal area, and radiation downward below 
the umbilicus is rarely noted. Radiation to the right dorsal 
area, characteristic of gall-bladder pain, is not seen in colonic 
pain, though the latter does occasionally radiate to the sacro- 
iliac region as does appendical pain occasionally. The char- 
acter of the pain in all three conditions may be the same, lan- 
cinating and cramp-like, though the pain of bowel distress varies 
greatly from a mild, shifting, come-and-go pain to colic. Bowel 
distress frequently occurs directly after food taking, but this 
may also be true of appendix and gall-bladder pain. 
Tenderness is present in appendicitis and gall-bladder disease 
and usually likewise in irritable bowel. In cholecystitis it is 
definitely localized in the right upper quadrant. In appen- 
dicitis it is present over the inflamed appendix, the location 
of which may vary in the right side of the abdomen, but is usually 
below the level of the umbilicus. Left-sided appendical ten- 
derness is sufficiently rare to cause little difficulty in differen- 
tiation. Colonic tenderness is characteristically present over 
the entire course of the colon, but a confusing situation arises 
when, as occasionally happens, it is likewise limited to a small 
area in the cecum, ascending colon, or hepatic flexure. Palpa- 
tion of the colon usually discloses a spastic condition which 
makes it possible to roll the colon under the fingers on either 
side of the abdomen. Spasm of the abdominal wall is usually 
present in appendicitis and gall-bladder disease, but may some- 
times be encountered also in bowel distress. 
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Vomiting is commonly associated with appendix or gall- 
bladder pathology and does not occur with uncomplicated colon 
h . pathology. Nausea, however, is occasionally present in the 
< latter condition, and when present is usually associated with 
h dizziness and gaseous eructations. The two last named symp- 
> toms may be the sole manifestation of colonic malfunction. 
\. i Loss of appetite, strength, and weight are frequently associ- 
s ated with all three conditions and are of no value in differentia- 
e tion except in the fact that these, like the other symptoms, are 
n likely to have been continuous over a long period of time in 
d bowel distress. The date of onset of the condition is not of 
v all-important significance, however, as the patient may present 
] himself for examination immediately after the onset of bowel 
i distress, which is severe, as well as after the onset of acute pain 
- of gall-bladder or appendical origin. An intermittent history 
. is more significant for appendicitis or gall-duct obstruction than 
. ; for bowel distress unless the history of irritating cause in the 
latter condition is concomitant. 
Urinalysis is of no aid except where the presence of bile 
| indicates a disturbance of biliary drainage. An elevated tem- 
perature and white count are, of course, indicative of inflam- 

matory disturbance and indicate something more than a simple 
functional disturbance of the colon. The icterus index should 
theoretically aid in locating the cause of the disturbance in the 
right upper quadrant, but in the experience of this clinic up 
to the present it has not been of value. Blood examination 
is in other respects of no value in differential diagnosis. 

Analysis of the gastric contents after an Ewald meal usually 
shows in uncomplicated appendicitis a normal free HCl and 
total acidity, whereas gall-bladder pathology is frequently ac- 
companied by an achlorhydria. In bowel distress due to the 
usual causes the free and combined acidity are likewise normal, 
but there does exist a type of bowel distress and diarrhea due 
to an achlorhydria and relieved by the administration of dilute 
hydrochloric acid. 

In none of these conditions is the stool characteristic except 
that the stool of gall-bladder disease may fail to show normal 
VOL. 4—95 
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bile-pigments and the stool of an irritable colon with diarrhea 
may show undigested food or too great or too little dehydration 
according to the phase of bowel irritation. Mucus may also be 
present in the latter condition. 

x-Ray is of considerable value in the differentiation of these 
conditions. The most reliable aid afforded by x-ray in the diag- 
nosis of appendicitis is the visualized appendix tender to pal- 
pation under fluoroscopy. «-Ray diagnosis of gall-bladder 
pathology is simple when there are visualized calculi. Chole- 
cystitis without visualized stones is, however, elusive to x-ray 
even with the newer methods of dye injection. Cases have 
been explored in this clinic where a preoperative diagnosis of 
gall-bladder disease was made on the fact that the gall-bladder 
failed to fill normally with dye and no pathology was found. Ina 
few cases the normal filling of the gall-bladder was substantiated 
by operative findings. 

The irritable bowel, on the other hand, is demonstrated with 
a moderate degree of constancy by the barium enema which 
fills the colon with greater smoothness and speed than normally. 
Emptying is likewise more rapid than normal, and after empty- 
ing the descending portion especially hangs like a string. The 
characteristic pain of which the patient has complained is re- 
produced during the injection, and the filled colon may be pal- 
pated under the fluoroscope and found to be tender along its 
course. 

A test used in the Sippy Clinic and of value in differentiation 
is the test-out enema, a 6-pint enema of water at body temper- 
ature, given 1 pint at a time. The onset and character of dis- 
tress which may occur during the injection is recorded and its 
character compared with that of which the patient originally 
complained. If they are identical, the original distress was 
probably that of irritable bowel. 

The relief measures for the three conditions under discus- 
sion are usually different and serve to distinguish them. While 
the pain of appendicitis may be relieved at least to some extent 
by cold and that of cholecystitis usually requires morphin or 
codein, bowel distress may be relieved usually by the external 
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application of heat or the drinking of hot water, by a bowel 
movement, or frequently by the belching of gas or passing of 
flatus. It is increased in intensity when the patient moves 


j about or takes cold. 
e The association of irritable colon with both appendicitis and 
> gall-bladder disease is not unusual, and in such cases the picture 
l- i" is confused. A case recently seen in the clinic was admitted 
7 . because of severe right-sided cramp-like pain, for which her 


family physician wished immediate exploration. One month 
before her admission the patient’s husband had died of general 
peritonitis due to ruptured appendix, and this fact produced 
f in both family physician and patient great apprehension. She 
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T gave a definite history of cause for bowel irritation, namely, the 
a, continued use of magnesium sulphate for the purpose of reduc- 
d 4 tion in weight, with the onset of abdominal pain a week after 

; the beginning of this treatment. The pain had increased in 
h severity during the week before admission, but remained of 
a : the same character until in the forty-eight hours preceding 
: admission it became unusually severe and, in addition to the 
, f shifting pain and tenderness, there was increasingly severe pain 
eC 4 in the right lower quadrant. There was no elevation of tem- 
‘ perature or white count, her abdomen was slightly more spastic 
‘ in the right lower quadrant than in the left, and there was defi- 
S i nitely more tenderness in the area of the cecum than in that 

/ of the rest of the colon. Rectal examination was negative. 
1 j Although it was felt that even her extreme tenderness over the 
. appendical area might possibly be due to irritable bowel, it 
; was decided by Dr. Lahey that exploratory laparotomy should 
; be done. A definitely acute appendix with fibrin was found. 
j ‘ It was interesting to note that appendectomy did not relieve 
5 the shifting pain which had been present before the onset of 


the more severe localized pain. Bowel management was begun 
a week after operation with subsequent complete relief of all 
pain, and several months later the patient reported normal 
bowel function and no recurrence of symptoms. 
Conclusions.—It is important to distinguish between this 
condition of bowel distress, entirely amenable to medical treat- 
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ment, and the two surgical conditions with which it is fre- 
quently confused. A careful study of the signs and symptoms 
discussed above usually results in the prevention of surgery 
in cases of bowel distress, but where there is cause for a reason- 
able doubt, it remains the part of wisdom and good judgment 
to explore first and to use medical management subsequently. 
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ABDOMEN, lower, surgery of, selec- 
tion of anesthetics for, June, 709 
surgical diseases of, angina pectoris 
‘and, April, 465 
upper, adhesions of, Oct., 1227 
Abdominal tumors, difficulty in diag- 
nosis, June, 605 
of unusual type, Feb., 185 
wall, desmoid tumor of, Feb., 185 
Aberrant goiter, Dec., 1405 
Abscess, Brodie’s, June, 721 
of liver, multiple, treated intra- 
venously with mercurochrome, 
Oct., 1241 
pseudobrain, April, 503 
pulmonary, Feb., 87 
following tonsillectomy, Feb., 91 
bronchoscopic drainage in, 
Feb., 70 
secondary, after operation, recog- 
nition of, Feb., 143 
subphrenic, Aug., 907 
etiology of, Aug., 908 
symptoms of, Aug., 911 
treatment of, Aug., 913 
Absence, congenital, of portion of 
ileum, Feb., 174 
Accessory thyroids, Oct., 1192 
Accoucheur’s hand phenomenon in 
tetany, Dec., 1499 
Actinomycosis of sigmoid flexure, 
April, 357 
Actual cautery in carcinoma of chest 
wall, June, 619 
_ of mouth, June, 623 
in a of carcinoma, June, 


in tumor of left frontal sinus, 
June, 621 
Acute softening of brain, April, 511 
Adenocarcinoma, alveolar, of kidney, 
a and mortality, April, 
papillary, of kidney, histology and 
mortality, April, 407 
Adenofibroma of prostate with pris- 
matic vesicle calculi, Oct., 1141 
Adenofibromatous hypertrophy of 


rostate, April, 388 
Adenoma, multiple, of thyroid and 
cretinism, Oct., 1327 
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Adenoma of thyroid, treatment, Dec., 
95 
Adenomatosis, Oct., 1162 
Adenomatous hypertrophy of pros- 
tate with marked cystitis, A pril, 387 
Adhesions of upper abdomen, Oct., 
1227 


postoperative, causes, Oct., 1234 
classes, Oct., 1233 
preoperative, causes, Oct., 1234 
prevention of, Oct., 1234 
Adolescent goiter, Oct., 1157 
types of, Oct., 1158 
Adrenals, physiology of, June, 692 
Air-passages, non-opaque foreign 
bodies in, x-ray diagnosis, Feb., 54 
Alopecia, cicatrizing, of scalp, April, 
472 


Alveolar adenocarcinoma of kidney, 
histology and mortality, April, 412 
Anesthesia for thyroid operations, 
Dec., 1379 
operations for 
goiter, June, 701 
on diabetic, Feb., 152 
Anesthetics, selection of, 
surgery and surgery 
abdomen, June, 709 
Angina pectoris and surgical diseases 
of abdomen, April, 465 
differential diagnosis, April, 467 
Vincent’s, diagnosis of, Aug., 975 
Angioneurotic edema and urticaria, 
protein sensitization in, Aug., 1036 
Appendicitis, Oct., 1205 
chronic, acute mesenteric lymph- 
adenitis associated with, Feb., 261 
drainage after operation, Oct., 1216 
functional disease of colon dif- 
ferentiated from, Dec., 1503 
operation for, Oct., 1207, 1213 
Appendicular colic, chronic, with 
associated stomach symptoms, 
June, 711 
Appendix, 
June, 712 
Arachidic bronchitis, Feb., 55 
Arthritis, destructive, of knee, syno- 
vectomy for, April, 565 
infectious, surgical treatment, 
April, 595 


in exophthalmic 


for plastic 
of lower 


vermiform, fecaliths in, 
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Artificial pneumothorax in pulmonary | 


tuberculosis, Aug., 959 
contraindications, Aug., 965 
indications, Aug., 963, 965 
mishaps, Aug., 969 
technic of procedure, Avxg., 

966 

Asthma, bronchial, 
zation in, Aug., 1033 
Astragalectomy for talipes calcaneus 
due to infantile paralysis, April, 
557 
varus deformity following, April, 
559 
Atresia of esophagus, Feb., 111 
Atypical hyperplastic goiter, Oct., 1167 
hyperthyroidism, Oct., 1172 
toxic goiter, Oct., 1157 
Auricular fibrillation in toxic goiter, 

Dec., 1366, 1413, 1449 
diagnosis, Dec., 1419 
treatment, Dec., 1419 

Auscultation, value of, in surgical 
diagnosis, Feb., 131 


BACTERIAL endocarditis, subacute, 
Aug., 987 
clinical symptoms, Aug., 992 
diagnosis of, Aug., 997 
etiology of, Aug., 990 
pathology of, Aug., 991 
physical findings, Aug., 994 
treatment of, Aug., 998 


Banti’s disease, splenectomy _ in, | 
Aug., 947 ; ; 
Basal metabolism test in _ goiter, 


June, 697 
in toxic goiter, Dec., 1362, 1445 
Beading of ribs in rickets, Oct., 1284 
Bilateral sarcoma of ovary, Feb., 185, 
187 


Biliary fistule, common duct, treat- | 
ment of, by anastomosing them | 


into intestinal canal, Dec., 1483 
Bismuth, injection of, into foramen 
cecum, April, 528 


Blackford on exophthalmic goiter, 
Oct., 1116 
Bladder, overdistended, gradual | 


emptying, in hypertrophy of pros- 
tate, April, 382 


Blood transfusions, reactions in, Feb., | 
289 


specific, Feb., 292 
universal, Feb., 289 
Blood-count, value of, in 
diagnosis, Feb., 134 
Bobbin, machine, in esophagus, Axg., 
955 


surgical 


protein sensiti- 
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Bones in rickets, operative inter- 
ference to, Oct., 1276 
Boothby collar, Dec., 1381 
Bow-legs, causes of deformity, Oct., 
1267 
Brain, acute softening of, April, 511 
traumatic lesions, Feb., 234 
tumor of, intracranial pressure in, 
Feb., 227 
Breast, carcinoma of, hereditary his- 
tories, Aug., 879 
relation of breast 
Aug., 874 
trauma in relation to, Aug., 873 
cysts of, Aug., 876 
hypertrophy of, Aug., 875 
senile parenchymatous, Aug., 875 
lesions of, associated with dis- 
charging nipple, June, 757 
massage of, relation of, to car- 
cinoma of breast, Aug., 875 
tumors of, Aug., 871 
benign, Aug., 877 
clinical discussion, Aug., 871 
Brodie’s abscess, June, 721 
Bronchial asthma, protein 
zation in, Aug., 1033 
Bronchiectasis, Feb., 87 
Bronchitis, arachidic, Feb., 55 
Bronchoscopic drainage in pulmonary 
abscess following tonsillectomy, 
Feb., 70 
insufflators, Jackson’s, Feb., 105 
lung mapping in diseases of lungs, 
Feb., 104 
Bronchoscopy, relation of, to treat- 
ment of lung suppuration, Feb., 27 
Bronchus, corn in, April, 312 
foreign body in, April, 312 
diagnosis, Feb., 16 
Burn, lye, of esophagus, gastrostomy 
for, Feb., 9, 13 
Bursitis, subdeltoid, Aug., 1053 


massage to, 


sensiti- 


CALAMUS scriptorum, Feb., 253 
Calculi, staphylococcic infection of 
urinary tract predisposing to, 
Oct., 1141, 1153 
vesicle, frequency of, with prostatic 
obstruction, Oct., 1141 
prismatic, with adenofibroma of 
prostate, Oct., 1141 
with cholangitis, Oct., 1323 
Carbuncle complicating diabetes, Feb., 
158 
Carbuncular infection, severe spread- 
ing, of chest wall, following rib 
resection under local anesthesia, 
June, 795 
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Carcinoma, actual cautery in treat-| Cardiospasm, April, 311 


ment, June, 619 
Cohnheim’s theory of, Oct., 
heredity in, Oct., 1096 
lack of pain in early 

growth, Oct., 1096 


1095 


of breast, hereditary histories, Aug., | 
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stage of} Cautery, 


relation of breast massage to, | 


Aug., 874 


trauma in relation to, Aug., 873 | 


of cecum, Oct., 1337 
of chest wall, 
June, 619 
of colon, June, 599 


of esophagus, x-ray diagnosis, Feb., 
36 


of kidney, histology and mortality, 
April, 407 
of larynx, Aug., 845 
etiology, Aug., 848 
incidence, Aug., 847 
laryngectomy in, Aug., 849 
care after, Aug., 852 
radium in, Feb., 97 
treatment, Aug., 849 
of lower lip, Oct., 1095 
operation for, Oct., 1100 
results of operation, Oct., 
treatment, Oct., 1097 
of mediastinal esophagus, 
in, Feb., 101 
of mouth, actual cautery in, June, 
623 
of rectum, Oct., 1311 
colostomy in, Oct., 1315 
digital examination in, Oct., 
early stage of, Oct., 1312 
rectosigmoid, and sigmoid, A pril, 
361 
hemoglobin reports, April, 
362 
inoperable cases, A pril, 367 
mortality 
tive treatment, April, 363 


roentgenologic and procto- | Cholecystitis 


scopic examinations, A pril, 
363 
of stomach, April, 580; June, 750- 
755 
surgical treatment, April, 324 
of thyroid, Oct., 1121 
operation for, Oct., 1123 
of tongie, June, 745-750 


a -cell, of renal pelvis, A pril, | Clinic, 
5 


Thiersch’s theory of, Oct., 1095 
Carcinomatous stricture of esopha- | 
gus, April, 303 
Cardia, obstruction of, A pril, 303 


actual cautery in, | 


| 





| 
| 


1102 | Chalk talk on gastrostomy, Feb., 8 
‘ | Charcot knees, bilateral, 
radium | 


1311 | Chest 


following opera- | 








I511 




































recurrent, April, 308 
| Cathartics, dangers of giving, in acute 
abdominal cases, Oct., 1223 
actual, in carcinoma of 
chest wall, June, 619 
of mouth, June, 623 
in treatment of carcinoma, June, 
619 
in tumor of left frontal sinus, 
June, 621 
Cavernous sinuses, 
Aug., 915 
symptoms, Aug., 918 
treatment, Aug., 919 
Cecum, carcinoma of, Oct., 1337 
al trauma, acute, Feb., 234 
Cerebrospinal pressure, intermittent 
increase in, Feb., 241 
problems of, Feb., 227 
| Cerebroventric ular studies in con- 
genital deformities, Oct., 1291 
in hydrocephalus, Oct., 1293 
normal case, Oct., 1289 
variations in, Oct., 1285 
| Cesarean section, dy strophia dystocia 
syndrome as an_ indication for, 
June, 811 


thrombosis of, 





June, 783 
diagnosis of, June, 784 
etiology of, June, 783 
pathology of, June, 783 
prognosis of, June, 785 
symptoms of, June, 784 
treatment of, June, 785 
wall, carcinoma of, 
cautery in, June, 619 
severe spreading carbuncular in- 
fection of, following rib resec- 
tion under local anesthesia, 
June, 795 
| Cholangitis and 
1333 
with stone, Oct., 1323 
and cholangitis, Oct., 


actual 


cholecystitis, Oct., 


1333 
functional disease of colon dif- 
ferentiated from, Dec., 1503 
Chvostek’s sign in tetany, oa 1499 
| Cicatricial stricture of esophagus, 
April, 314, 315 
| Clavicle, deformity of, in rickets, Oct., 
1282 


thyroid, evolution of, Dec., 


| Cohnheim’s 
Oct., 1095 
Colectomy for ulcerative colitis, June, 
| 667 


theory of carcinoma, 
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Colic, appendicular, 
associated 


June, 711 
Colitis, ulcerative, colectomy for, June, 


chronic, with 
stomach symptoms, 


etiology of, June, 667 
ileostomy in, June., 668 
pathology of, June, 667 
Colon, carcinoma of, June, 599 
functional disease of, differentiated 
from appendicitis and cholecys- 
titis, Dec., 1503 
Complicated fractures of surgical 
neck of humerus, Feb., 199 
Congenital absence of portion of 
ileum, Feb., 174 
dislocation of hip, reduction, April, 
568 
ectopia of kidney with complete 
torsion, Feb., 279 
pyloric stenosis, surgical treatment, 
April, 319 
stricture of ureter, June, 635 
case illustrating, June, 642 
Corn in bronchus, April, 312 
Cretinism and multiple adenoma of 
thyroid, Oct., 1327 
Cretins, June, 689 
Curettage for -ectopic pregnancy, 
general pyemia following, Oct., 1253 
Cystic mastitis, Aug., 876 
Cystoscopy, ay gS of, in pros- 
tatic diseases, Oct., 1142 
Cysts of breast, Aug. 876 
of thyroglossal tract, Oct., 1193, 
1194 
of thyroid, Dec., 1400 
sebaceous, multiple, of scalp, April, 
472 
serous, of kidney, Dec., 1453 
treatment, Dec., 1460 


DALRYMPLE’s sign in exophthalmic 
goiter, Dec., 1439 

Deformities of rickets, 
Oct., 1259 

Dental infection, rdle of, in produc- 
tion of certain apparently un- 
related conditions, Aug., 1065 

Dermatoses, protein sensitization in, 
Aug., 1037 

Desmoid tumor of abdominal wall, 
Feb., 185 

Diabetes, 


physics of, 


carbuncle complicating, 


Feb., 158 
gangrene complicating, Feb., 154 
innocens, Feb., 
mellitus, anatomic type, Aug., 1016, 
017 
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Diabetes mellitus, diagnosis, Avxg., 
001 


functional type, Aug., 1016, 1017 
insulin in, Aug., 1022-1030 
prevention, Aug., 1030 
treatment, Aug., 1012 
surgery in, Feb., 147 
postoperative treatment, Feb., 
153 


Diabetic patient, 
April, 587 
Diagnosis of complications arising 
after operation, essentials of, Feb., 
41 


surgical risk of, 


operative, essentials of, Feb., 137 
surgical, essentials of, Feb., 127 
Diaphragmatic hernia’ followed by 

-, Fee obstruction, 
Feb., 
gumaices April, 543 
Diastolic murmurs in toxic thyroid 
states, Dec., 1412 
Diathermia "in periarthritis of 
shoulder, Aug., 1053 
Digitalis in auricular fibrillation in 
toxic goiter, Dec., 1420 
in thyroidism, Dec., 1420 
Dilatation, idiopathic, of esophagus, 
June, 773 
of ureter, June, 639 
Dislocation, central, of head of left 
femur with subsequent disease of 
acetabulum due to congenital] 
luetic infection, June, 737 
congenital, of hip, reduction, April, 
569 


Diverticulitis of sigmoid, Oct., 1319 
Diverticulum of esophagus, Avxg., 
863 
operative treatment, Aug., 865 
of ureter, June, 639 
of urethra containing large calculus, 
Oct., 1149 
pharyngo-esophageal, April, 316 
Drainage, bronchoscopic, in  pul- 
monary abscess following tonsil- 
lectomy Feb., 70 
Drowned lung, Feb., 56, 60 
Duodenal fistula, treatment of, by 
suction, Dec., 1489 
ulcer, April, 321, 322 
chronic perforating, with tumor 
formation, Oct., 1 
perforating, April, 325 
Duodenoscopy, Feb., 6 
retrograde, Feb., 77 
Duodenostomy, gastrostomic, Feb., 
83 
Duplex kidney, Feb., 266 
Dysphagia, hysterical, April, 306 
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Dyspnea, obstructive, following -sur-| Esophagus, cicatricial stricture of, 


gery of thyroid, 
April, 451 
requiring tracheotomy, rapid, de-| 
ductive diagnosis, Feb., 85 
Dysthyroidism in addition to hyper- 
thyroidism in exophthalmic goiter, | 
Oct., 1118 | 
Dystrophia dystocia syndrome as an | 
indication for cesarean section, 
June, 811 | 


prevention, | 


EctopiA, congenital, of kidney, with | 
complete torsion, Feb., 279 
Ectopic pregnancy, general pyemia 
following curettage for, Oct., 1253 
Edema, angioneurotic, and urticaria, 
protein sensitization in, Avug., 
1036 
medullary, Feb., 246 
Elbow, pulled, June, 651, 664 
Elbow-joint, anatomy of, June, 651 
dysfunction, relation of traumatic 
lesions of head of radius to, June, | 
651 
Emotional disturbances in thyroid | 
toxicity, Dec., 1448 | 
Empyema, chronic, June, 821 
operative treatment, June, 821 | 
treatment of, June, 821 
Endocarditis, Streptococcus viridans, | 
Aug., 987 
clinical symptoms, Axug., 992 
diagnosis, Aug., 997 
etiology, Aug., 990 
pathology, Aug., 991 
physical findings, Aug., 994 
treatment, Aug., 998 
subacute bacterial, Aug., 987 
os Jackson’s retrograde, Feb., 





Endothelioma capitis, April, 474 
Enlargement of heart in toxic thyroid 
states, Dec., 1411 
Epididymitis complicating hyper- 
trophy of prostate, April, 384 
Epilepsy, diagnosis of, Aug., 1082 
relation of migraine to, Aug., 1081 
Epithelioma of scalp, April, 474 
Erb’s sign in tetany, Dec., 1500 
i, tt Jackson’s retrograde, 
Feb., 78 


Esophagoscopy, retrograde, Feb., 77 
technic of, Feb., 79 
Esophagus, atresia of, Feb., 111 
eo of, x-ray diagnosis, Feb., 
carcinomatous stricture of, April, 





April, 314, 315 
diverticula of, Aug., 863 
operative treatment, Aug., 865 
foreign body in, Aug., 955 
x-ray diagnosis, Feb., 43 
idiopathic dilatation of, June, 773 
lye burn of, gastrostomy for, Feb., 


a 

machine bobbin in, Aug., 955 

mediastinal, carcinoma of, radium 
in, Feb., 101 

obstruction of, April, 303 

stricture not requiring gastrostomy, 
Feb., 8 

surgical conditions of, x-ray diag- 
nosis, Feb., 34 

Exophthalmic goiter, Oct., 1105 
abnormal thyroxin in, Oct., 1118 
acute ascending, Oct., 1108 
fulminating, Oct., 1169 

anesthesia in operations for, June, 


701 
Blackford on, Oct., 1116 
crisis in, Oct., 1109 
Dalrymple’s sign in, Dec., 1439 
deficiency of iodin in, Oct., 1118 
diagnosis Oct., 1119 
dysthyroidism in addition to 
hyperthyroidism in, Oct., 1118 
early, Oct., 1106 
four stages of, Oct., 1106 


general remarks, Oct., 1105, 
1116 

iodin in, Oct., 1110-1112, 1117, 
1118, 1119 


late or educated goiter, with re- 
curring crisis, Oct., 1112 
medical death in, Oct., 1117 
mild, Dec., 1168 
operative treatment, June, 698 
partial thyroidectomy in, April, 
459; Oct., 1113 
postoperative care, June, 701 
treatment, Oct., 1115 
Stellwag’s sign in, Dec., 1439 
surgical procedures in, June, 
700 
treatment of eyes in, Dec., 
1439 
Exophthalmos in thyroid toxicity, 
Dec., 1446 
Eye signs of thyroid toxicity, Dec., 
1446 


Eyes, melanotic tumors in, that had 
been enucleated because of pain- 
ful uveitis with phthisis bulbi, 
April, 499 

treatment of, in exophthalmic 
goiter, Dec., 1439 
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Fat, malabsorption of, 
lipodystrophy 
Aug., 1087 

Fatigue in thyroid toxicity, Dec., 

Favus of scalp, April, 472 


progressive | 
associated with, 
1448 
Fecaliths in vermiform 
June, 712 
Feet, paralytic, 
for, June, 829 
Femur, infected fracture of, removal 
of plate and screws, April, 563 
left, head of, central dislocation, 
with subsequent disease of ace- 
tabulum due to congenital luetic 
infection, June, 737 
lower third, recent fracture of, 
April, 560 
metastatic hypernephroma of, pro- 
ducing spontaneous fracture, 
June, 765 
Fibrillation, auricular, in toxic goiter, 
Dec., 1366, 1413, 1449 
diagnosis, Dec., 1419 
treatment, Dec., 1419 
Fibrosarcoma of scalp, A pril, 469 
Fistula, biliary, common duct, treat- 
ment of, by anastomosing into 
intestinal canal, Dec., 1483 
duodenal, treatment of, by suction, 
Dec., 1489 
thyroglossal, resection of hyoid bone 
for cure of, Oct., 1188 
vesicovaginal, Mayo’s (C. H.) op- 
eration for, April, 400 
operative treatment, April, 399 
Flexure, acca actinomycosis of, 
April, 3 
Focal infections, tonsillar, Feb., 66 
Foramen cecum, injection of, with 
bismuth, April, 528 
Foreign body in bronchus, A pril, 312 
diagnosis, Feb., 16 
in esophagus, Aug., 955 
x-ray diagnosis, Feb., 43 
non-opaque, in air-passages, x-ray 
diagnosis, Feb., 54 
peroral pyloroscopy for, Feb., 5 


appendix, 


stabilizing operation 


Fractures, complicated, of surgical 
_ heck of humerus, Feb., 199 
infected, of femur, removal of 


plate and screws, April, 563 
of head of radius, June, 651 
of skull, treatment, Feb., 295 
recent, of lower third of femur, 
April, 560 
Fredet-Rammstedt operation for 
erage pyloric stenosis, Oct., 
134 


Frontal sinus, left, tumor of, actual 


cautery in, June, 621 


INDEX TO VOLUME 4 


Gentian violet 


Functional disease of colon differenti- 
ated from appendicitis and chole- 
cystitis, Dec., 1503 

test for differential diagnosis of 
hyperthyroidism, Aug., 981 
Furtinculosis of scalp, April, 472 


| GALL-BLADDER diseases, x-rays in 
diagnosis, Aug., 921 
Gallop rhythm in toxic thyroid 


states, Dec., 1412 
Gall-stones in ileum causing acute 
intestinal obstruction, Feb., 173 
x-rays in diagnosis, Aug., 921 
Gangrene complicating diabetes, Feb., 
154 
Gastric resection, various types, A pril, 


ulcer, 
320 
Gastro-intestinal complaints in thy- 
roid toxicity, Dec., 1447 
Gastroscope, inflating, Feb., 3 
Jackson’s retrograde, Feb., 78 
peroral, Feb., 5 
Gastroscopy, gastrostomic, Feb., 81 
for treatment, Feb., 84 
retrograde, Feb., 77 
Gastrostomic duodenoscopy, Feb., 83 
gastroscopy, Feb., 81 
for treatment, Feb., 84 
pyloroscopy, Feb., 6 
Gastrostomy, Feb., 114 
anesthesia in, Feb., 120 
chalk talk on, Feb., 8 
for lye burn of esophagus, Feb., 9, 


surgical treatment, April, 


improved technic, Feb., 114 
mortality and results, Feb., 114 
postoperative care, Feb., 124 
steps of operation, Feb., 120 
technic of, Feb., 118 


| Genito-urinary tract, diseases of, rdle 


of mechanical devices in diagnosis 
of, Aug., 885 
in septicemia and 
local infections, June, 807 
solution for injection of thyro- 
glossal fistula, Oct., 1189 
Giant-cell tumor of upper jaw, April, 
521 
Glucose and insulin, intravenous in- 
jections of, in postoperative emer- 
gencies, Oct., 1197 
Glycophilia, Feb., 148 
Goetch test in goiter, June, 696 
Goiter, aberrant, Dec., 1405 
adolescent, Oct., 1157 
types of, Oct., 1158 
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Goiter, atypical toxic, Oct., 1157 
basal metabolic rate in, Oct., 
1173 
operation for, Oct., 1174 
after-care, Oct., 1180 
amount of gland to remove, | 
Oct., 1178 
care of muscles in, Oct., 1174 
closure of wound, Oct., 1179 | 
drainage in, Oct., 1179 
dressing of wound, Oct., 1179 
hemostasis in, Oct., 1178 
incision, Oct., 1174 
ae of upper pole, Oct., 
11 


| 
| 
| 
| 


protection of parathyroid 
bodies, Oct., 1175 
of recurrent laryngeal 
nerve, Oct., 1178 
preliminary ligation in, Oct., 
1173 


stage of remission, Oct., 1169 
basal metabolism test in, June, 697 | 
exophthalmic, Oct., 1105 

abnormal thyroxin in, Oct., 1118 

acute ascending, Oct., 1108 
fulminating, Oct., 1169 

—— in operations for, June, 


01 
Blackford on, Oct., 1116 
crisis in, Oct., 1109 
Dalrymple’s sign in, Dec., 1439 
deficiency of iodin in, Oct., 1118 
diagnosis, Oct., 1119 
dysthyroidism in addition to 
hyperthyroidism in, Oct., 1118 
early, Oct., 1106 
four stages of, Oct., 1106 
general remarks, Oct. 1105, 1116 
iodin in, Oct., 1110-1112, 1117, 
1118, 1119 
late or educated goiter, with 
recurring crisis, Oct., 1112 
medical death in, Oct., 1117 
mild, Dec., 1168 
operative treatment, June, 699 
partial thyroidectomy for, April, 
459; Oct., 1113 
postoperative care, June, 701 
treatment, Oct., 1115 
Stellwag’s sign in, Dec., 1439 
surgical procedures in, June, 700 
treatment of eyes in, Dec., 1439 | 
Goetch test in, June, 696 | 
hyperplastic, atypical, Oct., 1167 
lingual, Dec., 1405 
poscadolescent, Oct., 1159 
simple, operative treatment, in- | 
dications, June, 701 | 
surgical procedures in, June, 702 | 
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| Goiter, toxic, auricular fibrillation in, 


Dec., 1366, 1413, 1449 
diagnosis, Dec., 1419 
treatment, Dec., 1419 

basal metabolism tests in, Dec., 
1362 
Lugol’s solution in, Dec., 1369, 
1370 
medical treatment, Dec., 1370 
surgical treatment, Dec., 1359 
multiple stage procedures, 

Dec., 1361, 1365 

x-ray treatment, Dec., 1370, 1371 

Gray board for operation in hyper- 

trophic pyloric stenosis, Oct., 1355, 
1357, 1358 


HARRISON curve in bones in rickets, 
Oct., 1283 
Hay-fever and asthma, protein sensiti- 
zation in, Aug., 1035 
perennial, protein sensitization in, 
Aug., 1036 
protein sensitization in, Aug., 1035 
Headache, Aug., 1073 
Hearing, conservation of, by elimina- 
tion of nose and throat disorders, 
Feb., 213 
Heart, enlargement of, in toxic thyroid 
states, Dec., 1411 
failure, congestive, associated with 
thyroid toxicity, Dec., 1425 
in thyroid toxicity, Dec., 1411, 1449 
soldier’s, Dec., 1362 
Hemorrhage after 
Dec., 1477 
internal, after surgical operation, 
recognition of, Feb., 142 
eee | gama acute, Oct., 
124 


thyroidectomy, 


iletin in postoperative treat- 

ment of, Feb., 255 
Heredity a factor in carcinoma, Oct., 

1096 
Hernia, diaphragmatic, followed by 
acute intestinal obstruction, 
Feb., 168 
parasternal, April, 543 


| Herpes occipitocollaris with facial 


paralysis, Aug., 1048 
oticus, Aug., 1048 
with facial paralysis, Aug., 1048 
and acoustic symptoms, 
Aug., 1048 
zoster associated with paralysis, 
Aug., 1041 
Hunt syndrome in, Aug., 1045, 
1046 


nature of, Aug., 1044 
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Hip, congenital dislocation, reduction 
of, April, 568 
Hirschsprung’s theory of etiology of 
hypertrophic pyloric stenosis, Oct., 
1341 
History, value of, in surgical diagnosis, 
Feb., 128 
Hospital, specialized, 
therapy, Aug., 937 
Humerus, sarcoma of, April, 531 
surgical neck of, complicated frac- 
tures of, Feb., 1 
Hunt syndrome in herpes zoster, Aug., 
1045, 1046 
Hydrocephalus, _—_cerebroventricular 
studies in, Oct., 1293 
chronic internal, Feb., 242 
cause of, Feb., 243 
Hydronephrosis, April, 425 
associated lesions, April, 435 
illustrative cases, April, 431-434 
nephro-ureterectomy in, April, 431 
operative procedures, April, 425 
plastic operations in, April, 434 
postoperative course, April, 436 
subcapsular nephrectomy in, April, 
429 
transperitoneal 
April, 429 
Hydropyelonephrosis, Oct., 
differential diagnosis, Oct., 
lumbar extraperitoneal 
tomy in, Oct., 1138 
Hygroma cystica, radium in, April, 
527 


for radiation 


nephectomy in, 
1133 

1136 
nephrec- 


Hyoid bone, resection of, for cure of 
thyroglossal fistula, Oct., 1188 
Hyperesthetic rhinitis, protein sen- 
sitization in, Aug., 1036 
Hypernephroma, metastatic, of femur, 
producing spontaneous fracture, 
June, 765 
ae goiter, atypical, Oct., 
116 
Hyperthyroidism, Oct., 1119, 1157 
atypical, Oct., 1172 
functional test for differential diag- 
nosis, Aug., 981 
in addition to dysthyroidism in 
exophthalmic goiter, Oct., 1118 
operative treatment, evolution of 
plan of management, Aug., 855 
surgical mortality in, factors that 
govern, Aug., 855 
aetatae pyloric stenosis, Oct., 
133 


diagnosis, Oct., 1348 
etiology, Oct., 1340 


Fredet-Rammstedt 
in, Oct., 1349 


operation 
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Hypertrophic pyloric stenosis, Gray 
board for operation in, 1355, 
1357, 1358 

Hirschsprung’s theory of eti- 
ology, Oct., 1341 
Nordgen and Schmidt’s theory 
of, Oct., 1342 
overwork in etiology, Oct., 1344 
peristaltic waves in, Oct., 1347 
rapid emaciation in, Oct., 1347 
spasm theory of, Oct., 1341, 
1345 
objections to, Oct., 1342 
Strauss’ modification of Ramm- 
stedt operation for, Oct., 1351 
symptoms of, Oct., 1345 
vomiting in, Oct., 1346 
Hypertrophy of breast, Aug., 875 
senile parenchymatous, Aug., 875 
of prostate, April, 387 
adenofibromatous, April, 388 
adenomatous, with marked cys- 
titis, April, 387 
benign, with prostatitis and cal- 
careous deposits in prostatic 
tissue, April, 390 
with stones in a diverticulum 
of bladder, April, 393 
complete urinary retention as 
result of, po care and 
treatment, April, 3 
epididymitis Gas April, 
384 


type of urinary drainage in, April, 
384 


with diverticula, stone in bladder 
and stone in diverticulum, 
April, 395 
with prostatic calculi, 
—— and 
April, 
Hysterical hn April, 306 


bilateral 
cystitis, 


IDIOPATHIC dilatation of esophagus, 
June, 773 
Ileocecal region, 
April, 374 
ae localized hyperplastic, 
April, 
melees in Taeseties colitis, June, 


tuberculomas of, 


Iletin in postoperative treatment of 
—_, ne pancreatitis, 
Feb., 

Ileum, ail. stone in, causing acute 

intestinal obstruction, Feb., 173 
— of, congenital absence, Feb., 
174 


tuberculomas of, April, 374 

















Infantile paralysis, talipes calcaneus | 
due to, astragalectomy for, Aprii, 
57 


tetany, Dec., 1497 
Infection, dental, rdle of, in produc- | 
tion of certain apparently unre- | 
lated conditions, Aug., 1065 
in surgery in diabetics, Feb., 153 
pyogenic, methods of treatment, 
June, 805 
Infectious arthritis, 
ment, April, 595 
Inflating gastroscope, Feb., 3 
Insufflating ventricles by spinal punc- 
ture, Oct., 1285 
technic, Oct., 1286 
: Insulin and glucose, intravenous in- | 
H jections of, in postoperative emer- | 
gencies, Oct., 1197 
before operation on diabetic, Feb., 
152 





surgical treat- | 
| 


; 5 
P in diabetes mellitus, Aug., 1022- 
1030 


in diabetics requiring operation, 
April, 587 
in progressive lipodystrophy associ- 
ated with malabsorption of fat, 
Aug., 1092 
Intestinal lipodystrophy, Aug., 1087 
obstruction, acute, gall-stone in 
ileum causing, Feb., 173 
symptoms and pathology, vari- 
ability of, Feb., 163 
after operation, recognition of, 
Feb., 143 
tuberculosis, primary, April, 376 | 
Intestine, tuberculomas of, April, 369 | 
{ Intracranial pressure in tumor of 
brain, Feb., 227 
Intravenous injections of glucose and 
insulin in postoperative emer- 
gencies, Oct., 1197 
of mercurochrome for multiple 
abscesses of liver, Oct., 1241 
Iodin in exophthalmic goiter, Oct. | 
1110-1112, 1117-1119 | 


Jackson’s bronchoscopic insufflators, 
Feb., 105 
retrograde endoscope, Feb., 78 
esophagoscope, Feb., 78 | 
gastroscope, Feb., 78 
pyloroscope, Feb., 78 
Jaw, pPper giant-cell 
April, 5 





tumor of, 


Kanori, April, 580 
Kernel, peanut, in lungs, Feb., 54 
i in ‘trachea, Feb., 
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Kidney, alveolar adenocarcinoma of, 
histology and mortality, April, 
412 


carcinoma of, histology and mor- 
tality, April, 407 

congenital ectopia of, with complete 
torsion, Feb., 

duplex, Feb., 266 

functional ability of, examination 
of, Feb., 135 

—- on, incision for, April, 

t 


papillary adenocarcinoma of, his- 
tology and mortality, April, 419 
serous cysts of, Dec., 1453 
treatment, Dec., 1460 
surgery of, April, 573 
tumors of, benign, histology and 
mortality, April, 420 
histology and mortality, April, 
407 
in children, histology and mor- 
tality, April, 415 
pyelogram in, Aug., 901 
Kinks, ureteral, Dec., 1463 
Knees, Charcot, bilateral, June, 783 
diagnosis of, June, 784 
etiology of, June, 783 
pathology of, June, 783 
prognosis of, June, 785 
symptoms of, June, 784 
treatment of, June, 785 
destructive arthritis of, synovec- 
tomy for, April, 565 
causes of deformity, 
Oct., 1272 


curve in, Oct., 1277 


LABORATORY findings, value of, in sur- 
gical diagnosis, Feb., 133 
value of, in operative diagnosis, 
Feb., 139 
| Labyrinthitis, metastatic, April, 514 
suppurative, April, 513 
circumscribed, followed by diffuse 
suppurative labyrinthitis, 
April, 515 
toxic, April, 514 
| Laryngeal paralyses and surgery of 
thyroid, Dec., 1435 
spasm in thyroid operations, Dec., 


| Laryngectomy in carcinoma of larynx, 


Aug., 849 
care after, Aug., 852 


| Larynx, carcinoma of, Aug., 845 


etiology, Aug., 848 
incidence, Aug., 847 
laryngectomy in, Aug., 849 
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Larynx, carcinoma of, laryngectomy | 
in, care after, Aug., "852 
radium i in, Feb., 97 
treatment, Aug, 849 
Leukocyte count, value of, in surgical | 
diagnosis, Feb., 134 


oe, preliminary, in thyroidism, | 


Dec., 
Lingual ll Dec., 1405 


Lip, lower, carcinoma of, Oct., 1095 | 

lymphatic drainage of, Oct.,| 
1097 

Lipodystrophy, progressive, associ- | 


ated with malabsorption 
of fat, Aug., 1087 
treatment, Aug., 1092 
Liver, functions of, April, 345 
in protein metabolism, April, 353 


multiple abscesses of, treated in- | 
travenously with mercurochrome, | 


Oct., 1241 
physiology of, April, 345 
removal of, from animals, effect of, 
April, 346 
Lower lip, carcinoma of, Oct, 1095 


Lugol’s solution in exophthalmic 
goiter, Oct., 1110, 1112, 1117- 
1119 


in toxic goiter, Dec., 1369, 1370 
Lumbar extraperitoneal nephrectomy 
in hydropyelonephrosis, Oct., 1138 


Lung, diseases of, bronchoscopic lung | 


mapping in, Feb., 104 

drowned, Feb., 56, 60 

mapping, bronchoscopic, in diseases 
of lungs, Feb., 104 

peanut kernels in, Feb., 54 

suppuration, treatment of, relation 
of bronchoscopy to, Feb., 27 


Lye burn of esophagus, gastrostomy | ] 


for, Feb., 9, 13 
Lymphadenitis, 

associated with 

dicitis, Feb., 261 


acute mesenteric, 


Lymphatic drainage of lower lip, Oct., 
1097 


MAcHINE bobbin in esophagus, Aug., 
955 


Malabsorption of fat, 
lipodystrophy associated 
Aug., 875 


with, 


Massage of breast, ——. of, to car- | 


cinoma of breast, Aug., 8 
Mastitis, cystic, Aug., 876 


Mayo Foundation | Lectures, abridg- | 
73 


ment of, April 


Mayo’s (C. H.) operation for vesico- | 


vaginal fistulas, April, 400 


Mediastinitis 


chronic appen- | 
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Mechanical devices, réle of, in diag- 
nosis of diseases of genito-urinary 
tract, Aug., 885 

| Mediastinal esophagus, carcinoma of, 
radium in, Feb., 101 

after thyroidectomy, 
Dec., 1476 

| Medullary edema, Feb., 246 


| Melanotic tumor in eyes that had 


been enucleated because of painful 
a with phthisis bulbi, April, 
499 
Mercurochrome in _ puerperal 
ticemia, Feb., 180 
in septicemia and local infections, 
June, 807 
intravenously for multiple ab- 
scesses of liver, Oct., 1241 
Mesenteric artery, superior, throm- 
bosis of, Feb., 165 
lymphadenitis, acute, associated 
= chronic appendicitis, Feb., 


sep- 


Metabolism, basal, tests of, in thyroid 
toxicity. Dec., 1445 
in toxic goiter, Dec., 1362 
protein, liver in, April, 353 


| Metastatic hypernephroma of femur 


producing spontaneous fracture, 
June, 765 
labyrinthitis, ty 514 
Migraine, Aug. 
etiology of, — 1080 
pathology of, Aug., 1080 
preventive treatment, Aug., 1083 
prognosis of, Aug., 1086 
relation of, to og Aug., 1081 
treatment of, Aug., 108 
Mild exophthalmic goiter, Oct., 1168 
Morphin, dangers of giving, in acute 
abdominal cases, Oct., 


| Mouth, carcinoma of" pine: cautery 


in, June, 623 
Mullin’s nodes in subacute bacterial 
endocarditis, Aug., 994 
| Multiple abscesses of liver treated 
| with mercurochrome _intrave- 
nously, Oct., 1241 
adenoma of thyroid and cretinism, 
Oct., 1327 
Murmurs, diastolic, in toxic thyroid 
states, Dec., 1412 
systolic, in toxic thyroid states, 
Dec., 1412 
Myasthenia i in thyroid toxicity, Dec., 
| 1447 








| NEPHRECTOMY, lumbar _ extraperi- 
toneal, in hydropyelonephrosis, Oct., 
8 








ao Aiden onan 
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Nephrectomy, subcapsular, in hydro- 
nephrosis, April, 429 
in pyonephrosis, April, 439 
transperitoneal, in hydronephrosis, 
April, 429 
in pyonephrosis, A pril, 439 
Nephro-ureterectomy in _ hydro- 
nephrosis, April, 431 
Neuritis, subacute, Aug., 1053 
Nipple, discharging, lesions of breast 
associated with, June, 757 
Nodes, Mullin’s or Osler’s, in sub- 
acute bacterial endocarditis, Aug., 


Nodular lesions of scalp, April, 469 

Nordgen and Schmidt’s theory of 
etiology of a pyloric 
stenosis, Oct., 1342 

Nose and throat, ke of, elimina- 
tion of, conservation of hearing by, 
Feb., 213 


OBSTRUCTION, ureteral, non-calculous, 
Dec., 1463 

Obstructive dyspnea following sur- 
gery of thyroid, prevention, April, 
+t 


Odontoma, solid, April, 524 
Operation, complications arising after, 
diagnosis of, essentials of, Feb., 141 
Operative diagnosis, essentials of, 
Feb., 137 
Ophthalmia, sympathetic, with re- 
covery of vision in sympathizing 
eye, April, 495 
Orthopedic clinic, surgical, April, 557 
Osler’s nodes in subacute bacterial 
endocarditis, Aug., 994 
Otitis media, chronic suppurative, 
with mastoiditis, dif- 
fuse suppurative laby- 
rinthitis, and _ cere- 
bellar abscess, April, 
518 


acute suppurative laby- 


rinthitis, facial pa- 
ralysis, meningitis, 
April, 516 


Overdistended bladder, gradual sali 


tying, 2 hypertrophy of prostate, 
April, 3 


PALPATION, — of, in surgical diag- | 


nosis, Feb., 
Pancreatitis, hol hemorrhagic, Oct., 
1247 
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Pancreatitis, acute hemorrhagic, iletin 
a treatment of, Feb., 
Papillary adenocarcinoma of kidney, 
aw and mortality, Aprdl, 
tumors of renal pelvis, April, 
422 
Paralysis, herpes zoster associated 
with, Aug., 1041 
infantile, talipes calcaneus due to, 
astragalectomy for, April, 557 
laryngeal, and surgery of thyroid, 
Dec., 1435 
Paralytic feet, 
for, June, 829 
Parasternal diaphragmatic 
April, 543 
Peanut kernel in lungs, Feb., 54 
in trachea, Feb., 59 
rm renal, Ded tumors of, 
April, 4 
squamous- me 
April, 423 
tumors of histology and mor- 
tality, April, 421 
spider, Aug., 901 
Percussion, value of, in 
diagnosis, Feb., 130 
Perennial hay- fever, protein sensiti- 
zation in, Aug., 1036 
Perforating duodenal ulcer, A pril, 325 
chronic, with tumor formation, 
Oct., 1237 
Periarthritis of shoulder, Aug., 1053 
diathermia in, Aug., 1053 
signs and symptoms, Axg., 1060 
treatment, Aug., 1060 
Peritonitis after operation, 
tion of, Feb., 142, 143 
Peroral gastroscope, Feb., 5 
pyloroscopy, Feb., 2, 5 
for foreign bodies, Feb., 5 
Persistent thyroglossal duct, Oct., 1183 
cause of development of, Oct., 
1192 
injection of anesthetic solution 


stabilizing operation 


hernia, 


carcinoma of, 


surgical 


recogni- 





in, Oct., 1185 


| of tract with gentian-violet 
ae bilateral sarcoma of, Feb., 185, | 


solution, Oct., 1189 
with sodium bromid, Oct., 
1185 
islands of thyroid tissue, per- 
sistence of, Oct., 1 
operation for, Oct., 1188 
— of, Oct., 1184, 
1185 
| ee ee diverticulum, 
April, 3 
| wilacicee. June, 786 
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Physical examination, value of, in| Prostate, hypertrophy of, epididymitis 
surgical diagnosis, Feb., 128 | compucating, April, 384 
Physics of deformities of rickets, | ty of meal drainage in, 
Oct., 1259 April, 3 
Pigmentation in thyroid toxicity, | with etait stone in bladder 
Dec., 1447 | and stone in diverticulum, 
Placenta, premature separation of, | April, 395 
Feb., 185, 190 with prostatic calculi, bilateral 
Plastic operations in hydronephrosis, | pyelonephritis, and _ cystitis, 
April, 434 April, 391 
surgery of lower abdomen, selection | Prostatectomy in advanced years, 
of anesthetics for, June, 709 Oct., 1125 
Pneumonia, postoperative, diagnosis | getting patient into condition 
of, Feb., 144 for operation, Oct., 1126 
Pneumothorax, artificial, in pul- operative technic, Oct., 1127 
monary tuberculosis, Aug.,| Prostatic diseases, cystoscopy in, 
959 importance of, Oct., 1142 
contraindications, Aug., 965| Protein metabolism, liver in, April, 
indications, Aug., 963, 965 353 
mishaps, Aug., 969 | sensitization in bronchial asthma, 
technic of procedure, Avg., | Aug., 1033 
966 in dermatoses, Aug., 1037 
Pool’s sign in tetany, Dec., 1500 in hay-fever, Aug., 1035 
Postadolescent goiter, Oct., 1159 and asthma, Aug., 1035 
Postoperative adhesions, causes, Oct., in hyperesthetic rhinitis, Avg., 


1234 
classes, Oct., 1233 | in perennial hay-fever, Aug., 1036 
emergencies, intravenous Ae Oats | in urticaria and angioneurotic 
of glucose and insulin in, Oct., edema, Aug., 1036 
1197 . methods ‘of, Aug., 1038 
thyroglossal duct sinus injected with | ' practical application, Aug., 1033 
ee — foramen cecum, | | Pseudobrain abscess, April, 503 
April, 5 | Puerperal infection, "Feb., 177 
Pregnancy, Tinie general pyemia| sapremia, Feb., 177 
following curettage for, Oct.,1253| sepsis, Feb., 178 
thyroid enlargement and, relation | septicemia, mercurochrome in, Feb., 
between, June, 689 
Premature separation of placenta, | treatment, Feb., 177 
Feb., 185, 190 | Pulled elbow, June, 651, 664 
Preoperative adhesions, causes, Oct.,| Pulmonary abscess, Feb., 87 
4 following tonsillectomy, Feb., 91 
a ne drainage in, 
Feb., 70 


Pressure, cerebrospinal, intermittent | 
increase in, Feb., 241 
problems of, ’Feb., 227 | tuberculosis, artificial pneumo- 
Prismatic vesicle calculi with adeno- | thorax in, Aug., 959 
fibroma of prostate, Oct., 1141 | contraindications, Aug., 965 
Prostate, adenofibroma of, with pris- | indications, Aug., 963, 965 
matic vesicle calculi, Oct., 1141 | mishaps, Aug., 969 
hypertrophy of, April, 387 technic of procedure, Aug., 
adenofibromatous, April, 388 | 966 
adenomatous, with marked cys-| Pyelogram in cases of renal malig- 
titis, April, 387 nancy, Aug., 901 
benign, with prostatitis, and| notes on, Aug., 897 
calcareous deposits in pros- | Pyelography, notes on, Aug., 897 
tatic tissue, A pril, 390 | Pyemia following curettage for ectopic 
with stones in a diverticulum of pregnancy, Oct., 1253 
bladder, April, 393 Pyloric stenosis, hypertrophic, Oct., 
complete urinary retention as 1339 
result of, preoperative care| Pyloroscope, Jackson’s retrograde, 
and treatment, April, 379 Feb., 78 
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Pyloroscopy, Feb., 2 
gastrostomic, Feb., 6 
peroral, Feb., 2, 5 
for foreign bodies, Feb., 5 
Pylorus, safety-pin in, Feb., 4 
stenosis of, congenital, surgical | 
treatment, April, 319 | 
Pyogenic infections, methods of treat- | 
ment, June, 805 
Pyonephrosis, April, 437 
associated lesions, April, 442 
illustrative cases, April, 439-441 


operative procedures, April, 438 | 


postoperative course, April, 447 | 
transperitoneal nephrectomy in, 
April, 439 
Pyopneumothorax, subphrenic, Auxg., 
912 


QuINIDIN therapy in hyperthyroidism 
with auricular fibrillation, Dec., 
1419 


RADIATION therapy, specialized hos- 

pital for, Aug., 937 
Radiodermatitis, April, 479 

chronic, April, 484 

first degree, April, 481 

prophylaxis of, April, 484 

second degree, April, 481 

third degree, April, 482 

treatment of, April, 479, 485 
Radium in carcinoma oflarynx, Feb., 97 





of mediastinal esophagus, Feb., 
101 


in hygroma cystica, April, 527 
Radius, head of, fractures, June, 651 | 
traumatic lesions, June, 651 
relation to elbow-joint dys- | 
function, June, 651 
Rammstedt operation for hyper- | 
trophic pyloric stenosis, Oct., 1349 | 
Rectocele, high, June, 627 
technic employed in treatment, 
June, 627 
Rectosigmoid, rectum, and sigmoid, 
carcinoma of, April, 361 
Rectum, carcinoma of, Oct., 1311 
colostomy in, Oct., 1315 | 
digital examination in, Oct., 1311 
early stage of, Oct., 1312 
rectosigmoid, and sigmoid, car-| 
cinoma of, April, 361 
Recurrent cardiospasm, April, 308 
Renal anomaly, Feb., 265 
pelvis and ureter, bilateral duplica- 
tion of, with hemipyonephrosis, 
Feb., 266 
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Renal pelvis, papillary tumors of, 
April, 422 
squamous-cell carcinomaof,A pril, 
423 


tumors of, histology and mor- 
tality, April, 421 
Resection, gastric, various types, 
April, 331 
Respiration, obstruction to, in thyroid 
operation, Dec., 1389 
Retention, urinary, complicated by 
extensive destruction of renal func- 
tion, preoperative care and treat- 
ment, April, 379 
Retrograde duodenoscopy, Feb., 77 
esophagoscopy, Feb., 77 
technic, Feb., 79 
gastroscopy, Feb., 77 
Rhinitis, hyperesthetic, protein sen- 
sitization in, Aug., 1036 
Ribs, beading of, in rickets, Oct., 1284 
Rickets, anterior curve in, Oct., 1269 
beading of ribs in, Oct., 1284 
deformities of, physics of, Oct., 1259 
deformity of femur in, Oct., 1264 
of tibia and fibula in, Oct., 1267 
of tibia in, Oct., 1276 
of upper extremities in, Oct., 1280 
deposit of lime salts in, Oct., 1263 
eburnated matter in bones in, 
Oct., 1261 
four stages of, Oct., 1260 
Harrison curve in bones in, Oct., 
1283 
lateral curves in tibia in, Oct., 1276 
loss of opacity in bones in, Oct., 
1261 
operative interference to bones in, 
Oct., 1276 
prolongation of inner condyle in, 
Oct., 1271 
standing position in, Oct., 1273 


SAFETY-PIN in pylorus, Feb., 4 
Salt solutions, comparative values of, 
in treatment of intracranial pres- 
sure, Feb., 244 
Sapremia, puerperal, Feb., 177 
Sarcoma, bilateral, of ovary, 
185, 187 
of humerus, April, 531 
of kidney, histology and mortality, 
April, 419 
Scalp, cicatrizing alopecia of, April, 
472 


Feb., 


epithelioma of, April, 474 
favus of, April, 472 
fibrosarcoma of, April, 469 
furunculosis of, April, 472 
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Scalp, multiple sebaceous cysts of,|Staphylococcic infection of urinary 


April, 472 
nodular lesions of, April, 469 
sporotrichosis of, April, 473 
syphilids of, April, 473 
tuberculosis of, April, 473 
ulcerative lesions of, April, 469 
Schmidt and Nordgen’s theory of 


etiology of hypertrophic pyloric | 


stenosis, Oct., 1342 
Sebaceous cysts, multiple, of scalp, 
April, 4729 
Senile parenchymatous hypertrophy 
of breast, Aug., 875 
Separation, premature, of placenta, 
Feb., - 
Sepsis, puerperal, Feb., 178 
Septicemia, uerperal, 
chrome in, Feb., 180 
treatment of, Feb., 177 
Serous cysts of kidney, Dec., 1453 
treatment, Dec., 1460 
Shock after surgical operation, recog- 
nition of, Feb., 142 
Shoulder, periarthritis of, Aug., 1053 
diathermia in, Aug., 1053 


signs and symptoms, Axg., 1060| 


treatment, Aug., 1060 
sprained, Aug., 1053 


Sigmoid, diverticulitis of, Oct., 1319 


flexure, actinomycosis of, April, 357 | 


rectum, and rectosigmoid, car- 
cinoma of, April, 361 
Sinuses, cavernous, thrombosis of, 
Aug., 915 
symptoms, Aug., 918 
treatment, Aug., 919 
Skull, fractures of, treatment, 
295 
a ee acute, of brain, 
11 


Feb., 


Soldier’s heart, Dec., 1362 

Solid odontoma, April, 524 

Spasm, laryngeal, in thyroid opera- 
tions, Dec., 1389 

Specialized hospital 
therapy, Aug., 937 

Spider pelvis, Aug., 901 


for radiation 


Spinal puncture, insufflating ventricles | 


by, Oct., 
technic, ee 
Spleen, April, 577 
nyt in Banti’s disease, Aug., 
Sporotrichosis of scalp, April, 473 
Sprained shoulder, Aug., 1053 
Squamous-cell carcinoma of 
pelvis, April, 423 
Stabilizing operation for 
feet, June, 829 


1285 
1286 


renal 


paralytic 


mercuro- | 


April, | 


tract predisposing to calculi, Oct., 
1141, 1153 

sy sign in exophthalmic goiter, 
Dec., 1439 


| Stenosis, > - —— surgical 


treatment, April, 
hy pertrophic, Oct., 1339 
Stomach, carcinoma ‘of, April, 580; 
June, 750-755 
surgical treatment, April, 324 
surgery of, April, 319 
Strauss’s modification of Rammstedt 
operation, Oct., 1349, 1351 
Streptococcus viridans endocarditis, 
Aug., 987 
clinical symptoms, Axug., 992 
diagnosis, Aug., 997 
etiology, Aug., 990 
pathology, Aug., 991 
physical findings, Aug., 994 
treatment, Aug., 998 
Stricture, carcinomatous, of esopha- 
gus, April, 303 
cicatricial, of esophagus, A pril, 314, 
315 
congenital, of ureter, June, 635 
case illustrating, June, 642 
of esophagus not requiring gastros- 
tomy, Feb., 8 
Subacute neuritis, Aug., 1053 
Subcapsular nephrectomy in hydro- 
nephrosis, A pril, 429 
in pyonephrosis, April, 439 
Subdeltoid bursitis, Aug., 1053 
Subphrenic abscess, Aug., 907 
etiology, Aug., 908 
symptoms, Aug., 911 
treatment, Aug., 913 
pyopneumothorax, Aug., 912 
Suction in treatment of duodenal 
fistule, Dec., 1489 
Suppuration, lung, treatment of, 
relation of bronchoscopy to, Feb., 
27 
Suppurative labyrinthitis, April, 513 
circumscribed, followed by dif- 
fuse suppurative labyrinthitis, 
April, 515 
Surgery in diabetics, Feb., 147 
Surgical conditions of esophagus, 
x-ray diagnosis, Feb., 34 
diagnosis, essentials of, Feb., 127 
diseases of abdomen, angina pec- 
toris and, April, 465 
mortality in hyperthyroidism, fac- 
tors that govern, Aug., 855 
neck of humerus, complicated frac- 
tures of, Feb., 199 
risk of diabetic patient, April, 587 
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Sweating, methods of inducing, April, 
383 
Sympathetic ophthalmia with re- 
covery of vision in sympathizing 
eye, April, 495 
Syndrome, dystrophia dystocia, as 
an indication for cesarean sec- 
tions, June, 811 
Hunt, in herpes zoster, Aug., 1045, 
1046 


Synovectomy for destructive arthritis 
of knee, April, 565 

Syphilids of scalp, April, 473 

Systolic murmurs in toxic thyroid | 
states, Dec., 1412 





TauirEs calcaneus due to infantile | 
paralysis, astragalectomy for, April, | 
557 

Test-meals, value of, in surgical | 
diagnosis, Feb., 133 | 

Tetany, Dec., 1493 
accoucheur’s hand phenomenon in, | 

Dec., 1499 
Chvostek’s sign in, Dec., 1499 
Erb’s sign in, Dec., 1500 
infantile, Dec., 1497 
Pool’s sign in, Dec., 1500 
symptoms and signs, Dec., 1498 
treatment of, Dec., 1500 
Trousseau’s sign in, Dec., 1499 

Thiersch’s theory of carcinoma, Oct, | 
1095 

Throat and nose, disorders of, elimina- 
tion of, conservation of hearing by, 
Feb., 213 

Thrombosis of cavernous sinuses, 

Aug., 915 
symptoms, Aug., 918 
treatment, Aug., 919 
of superior mesenteric artery, Feb., 
165 





Thyrocardiacs, Dec., 1367 
Thyroglossal duct, development of, 
Oct., 1191 
persistent, Oct., 1183 
cause of development of, Oct., 
1192 


injection of anesthetic solution, 
| 


Oct., 1185 
lining of, Oct., 1193 
operation for, Oct., 1188 
persistence of islands of 
thyroid tissue in, Oct., 1193 
——s of, Oct., 1184, 
185 


sinus, postoperative, injected 
with bismuth through foramen 
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cecum, April, 528 


1523 
Thyroglossal tract, cysts of, Oct., 1193, 
1194 


lesions associated with, Oct., 1193 
Thyroid, adenoma of, treatment, Dec., 
1395 


adolescent changes in, Oct., 1157 
carcinoma of, Oct., 1121 
operation for, Oct., 1123 
clinic, evolution of, Dec., 1359 
cysts of, Dec., 1400 
descent of, Oct., 1191 
developmental anomaly of, Oct., 
1184, 1192 
diseases of, management, June, 687 
medical management, June, 688 
enlargement of, classification, June, 
691 


pregnancy and, relation between, 
June, 689 
multiple adenoma of, and cretinism, 
Oct., 1327 
operations, after-treatment, June, 
707 
anesthesia for, Dec., 1379 
description of, June, 704 
laryngeal spasm in, Dec., 1389 
obstruction to respiration in, 
Dec., 1389 
physiology of, June, 691 
states, toxic, heart in, Dec., 1411 
storm, Dec., 1417, 1479, 1480 
surgery of, June, 698 
laryngeal paralyses and, Dec., 
1435 
prevention of obstructive dyspnea 
following, April, 451 
toxic symptoms referable to, diffi- 
culties of diagnosis, Dec., 1443 
toxicity, auricular fibrillation in, 
Dec., 1366, 1413, 1449 
basal metabolism test in, Dec., 
1445 
congestive heart failure associated 
with, Dec., 1425 
diagnosis of, errors in, Dec., 1450 
emotional disturbances in, Dec., 
1448 
exophthalmos in, Dec., 1446 
eye signs of, Dec., 1446 
fatigue in, Dec., 1448 
gastro-intestinal complaints in, 
Dec., 1447 
goiter as evidence, Dec., 1446 
heart in, Dec., 1449 
myasthenia in, Dec., 1447 
pigmentation in, Dec., 1447 
staring in, Dec., 1446 
tremor in, Dec., 1449 
underlying congestive heart fail- 
ure, diagnosis, Dec., 1427 


1524 INDEX TO 


Thyroid toxicity, vasomotor disturb- | 


ances in, Dec., 1448 
weight in, Dec., 1448 
Thyroidectomy, complications subse- 
quent to, Dec., 1475 
hemorrhage after, Dec., 1477 
infection of neck after, "Dec., 1475 
mediastinitis after, Dec., 1476 
partial, in exophthalmic goiter, 
April, 459; Oct., 1113 
Thyroidism, digitalis in, Dec., 1420 
preliminary ligations in, Dec., 1373 
Thyrotoxicosis, Oct., 1157 
Thyroxin, June, 691 
or a in exophthalmic goiter, 
ct 
secretion of Oct., 1158 
Tongue, carcinoma "of, June, 745-750 
Tonsillar focal infections, Feb., 66 
‘Tonsillectomy, pulmonary abscess fol- 
lowing, Feb., 91 
bronchoscopic drainage in, 
Feb., 70 
Torsion of ureter, June, 637 
Toxic goiter, atypical, Oct., 
auricular fibrillation 
1366, 1413, 1449 
diagnosis, Dec., 1419 
treatment, Dec., 1419 
Lugol’s solution in, Dec., 
1370 
medical treatment, Dec., 1370 
metabolism tests in, Dec., 1362 
surgical treatment, Dec., 1359 
multiple stage procedures 
in, Dec., 1361, 1365 
x-ray treatment, Dec., 1370, 1371 
labyrinthitis, April, 514 
symptoms referable to thyroids, dif- 
ficulties of diagnosis, Dec., 1443 
thyroid states, heart in, Dec., 1411 
Toxicity, thyroid, auricular fibrilla- 
tion in, Dec., 1366, 1413, 1449 
basal metabolism test in, Dec., 
1445 


1157 


in, Dec., 


1369, 


congestive heart failure associ- 
ated with, Dec., 1425 
diagnosis of, errors in, Dec., 1450 
emotional disturbances in, Dec., 
1448 
exophthalmos in, Dec., 1446 
eye signs of, Dec., 1446 
fatigue in, Dec., 1448 
gastro-intestinal complaints 
Dec., 1447 
goiter as evidence, Dec., 1446 
heart in, Dec., 1449 
myasthenia in, Dec., 1447 
pigmentation in, Dec., 1447 
staring in, Dec., 1446 


in, 
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tremor in, Dec., 


Toxicity, 
1 


thyroid, 
9 


underlying congestive heart 
failure, diagnosis, Dec., 1427 
vasomotor disturbances in, Dec., 
1448 
weight in, Dec., 1448 
Trachea, peanut kernel in, Feb., 59 
Tracheotomy, dyspnea _ requiring, 
rapid, deductive diagnosis, Feb., 85 
Transfusions, blood, reactions in, 
Feb., 289 
specific, Feb., 292 
universal, Feb., 289 
Transperitoneal nephrectomy in hy- 
dronephrosis, April, 429 
in pyonephrosis, April, 439 
Trauma, cerebral, acute, Feb., 234 
in relation to carcinoma of breast, 
Aug., 873 
Traumatic lesions of head of radius, 
June, 651 
relation to elbow-joint dys- 
function, June, 651 
Tremor in thyroid toxicity, Dec., 
1449 
Trousseau’s sign in tetany, Dec., 1499 
Tuberculomas of ileocecal region, 
April, 374 
of ileum, April, 374 
of intestines, A pril, 369 
Tuberculosis, _ileocecal, 
hyperplastic, April, 371 
intestinal, primary, April, 376 
of scalp, April, 473 
pulmonary, artificial pneumothorax 
in, Aug., 959 
contraindications, Aug., 965 
indications, Aug., 963, 965 
mishaps, Aug., 969 
technic of procedure, Aug., 
966 
Tumor formation with chronic per- 
forating duodenal ulcer, Oct., 1237 
Tumors, abdominal, difficulty in 
diagnosis, June, 605 
of unusual type, Feb., 185 
desmoid, of abdominal wall, 
185 


localized 


Feb., 


giant-cell, of upper jaw, April, 521 

melanotic, in eyes that had been 
enucleated because of painful 
uveitis with phthisis bulbi, April, 
499 

of brain, 
Feb., 227 

of breast, benign, Aug., 877 
clinical discussion, Aug., 871 

of kidney, benign, histology and 
mortality, April, 420 


pone pressure in, 
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Tumors of kidney, histology and mor- 
tality, April, 407 
in children, histology and mor- 
tality, April, 415 
pyelogram in, Aug., 901 
of left frontal sinus, actual cautery 
in, June, 621 
of renal pelvis, histology and 
mortality, April, 421 
papillary, of renal pelvis, April, 422 
Twists of ureter, June, 637 


Utcer, duodenal, April, 321, 322 
chronic perforating, with tumor 
formation, Oct., 1237 
perforating, April, 325 
gastric, surgical treatment, April, 
320 


Ulcerative colitis, colectomy for, June, 
667 


etiology, June, 667 
ileostomy in, June, 668 
pathology, June, 667 
lesions of scalp, April, 469 
Ureter and renal pelvis, bilateral 
duplication, with hemipyoneph- 
rosis, Feb., 266 
congenital stricture of, June, 635 
case illustrating, June, 642 
dilatation of, June, 639 
diverticula of, June, 639 
torsion of, June, 637 
twists of, June, 637 
valves of, June, 639 
Ureteral obstruction, non-calculous, 
Dec., 1463 
Urethra, diverticulum of, containing 
large calculus, Oct., 1149 
Urinary drainage, type of, in hyper- 
trophy of prostate, April, 384 
retention complicated by extensive 
destruction of renal function, 
preoperative care and treatment, 
April, 379 
stones with prostatic obstruction, 
frequency of, Oct., 1141 
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Urinary tract, staphylococcic infection 
aati to calculi, Oct., 1141, 
1 


“— recording apparatus, Aug., 893, 


Urticaria and angioneurotic edema, 
protein sensitization in, Aug., 1036 


VALVEs of ureter, June, 639 
Varus deformity following astragalec- 
tomy, April, 559 
Vasomotor disturbances in thyroid 
toxicity, Dec., 1448 
Ventricles, insufflating, by spinal 
puncture, Oct., 1285 
technic, Oct., 1286 
Vermiform appendix, fecaliths 
June, 712 
Vesicle calculi, frequency of, with 
prostatic obstruction, Oct., 1141 
prismatic, with adenofibroma of 
prostate, Oct., 1141 
Vesicovaginal fistulas, Mayo’s (C. H.), 
operation for, April, 400 
operative treatment, April, 399 
——* angina, diagnosis, Aug., 
5 


in, 


Volvulus, Feb., 163 


WE IGc8xT in thyroid toxicity, Dec., 1448 
Writer’s pen, Feb., 253 


Xx-RAY diagnosis of carcinoma of 
esophagus, Feb., 36 
of foreign bodies in esophagus, 


Feb., 43 
of gall-bladder diseases, Aug., 921 
of gall-stones, Aug., 921 
of non-opaque foreign bodies in 
air-passages, Feb., 54 
of surgical conditions of esoph- 


agus, Feb., 34 
treatment of toxic goiter, Dec., 1370, 
1371 














GOOD BOOKS 


Warbasse’s Surgical Treatment Paine 


This work gives you the right bei and si wrong way of doing things. 
Not only general surgery but iaity is covered, and Tow the 
simplest operation to the most et dificult. Every accepted form of 
treatment, medical and pace is given. 

By James Perer Warsasse, M. D.,; Surgeon to the Wydcoft Hospital, Brooklyn, 


New York. Three octavo volumes totaling ll pases, and 2400 illustrations, with 
separate index volume, Per set: Cloth, $55.00 





Labat’s Regional Anesthesia 4NEx 
This i eee spore you thé, opportunity rapidly to acquire a practical 
regional anesthesia and the method of applying it success- 
fall in nthe operating room. It is, throughout, a record of the author's 
Jsepn iss experience with sm thousan — cases, 
y Gaston any M..D, on Anesthesia, the New Vork University and 
elical College, Octave 


Betlevor oe of 496 pages, with 315 original illustrations. 
Cloth, $7.00 


Scudder’s Treatment of Fractures Petts § 


Always a leading book on fractures, the ninth edition is offered or 
medical profession after the most thorough revision it has unde 

in many years. The 1252 illustrations graphically point out the Aight 
way and the wrong way of doing — 


~ A Cuaries L. Scupper, M. D., eon to the Massachusetts — 
ospital, Boston. Octavo of 748 pages, 282 illustrations. Cloth. $8.50 


Crile’s Thyroid Gland EDITION 
This work deals solely with the ras oe gland and its diseases; 75 pages 
are on diagnosis; 32 on differential diagnosis. The Kottman serum 


test is described as well as the adrenalin sensitization test, basic me- 
tabolism eens de and the x-ray in diagnosis. 


By Georce W. C D..0ng Seporta Tes at the yf aay Clinic. Octavo of 
292 panes with 173 ila Hucbrations’ 06 figures. Cloth, $5.00 


Elsberg’s Surgery of the Spine WORK 


Dr. Elsberg gives you in clear definite language the diagnosis and 
treatment of all surgical diseases of the spinal cord and its membranes, 
illustrating each operation with origina! pictures. 


bw A CHartes A. pee M. © M. D. ae re of Surgery, New York University 
ve oie in se ne fs tage of 330 pages, with 158 illustrations, 


W. B. SAUNDERS CO., Philadelphia and London 

















GOOD BOOKS 


Gant on Rectum, Anus, and Colon retro 


This is the first. comprehensive work on these subjects in ten years. 
The entire alimentary canal from the stomach down is considered 
and every form of treatment detailed — medical, mechanical, surgical. 


he fog G. Gant, M. Ds LL. D., Professor and Chief of the ag rice pag 
Colon, Rectum, and Anus, Broad Street Hospital, Graduate School of 

N.Y. Three octavos, totaling 1616 pages, with 1128 illustrations on 1085 Gan 
10 inserts in color. Per set: Cloth, $25.00 net. 


Ewing’s Neoplastic Diseases SBR 
Of this book the Journal of the American Medical Association says: 
“A masterly production, the result of the earnest labor of many years; 
the style is vivid, fresh, vigorous; the discussion is extremely well 
advised. It isa work off the beaten path, decidedly clinical, and dis- 
cussing tumors as specific clinical entities.’ 


By James EwrincG, Sc.p., M, D., Professor of Pathology, Cornell Bae Medical 
School. Octave of 1050 pages, with 514 illustrations. Cloth, $12.00 net. 





Stookey’s Surgery of Peripheral Nerves 


Wkile the brain and spinal cord have received great attention, the 
third divisior— peripheral nerves—has been singularly 

and surgical practices evolved illy adapted to nerves, their special 
histology, and special manner of repair. This book fills this gap. 


By Byron Stookey, M. D., Associate in Neurology, Columbia University, New York. 
ith a chapter on Nerve Degeneration and Regeneration by G. Cart Husgsr, M. D., 
University of Michigan. Octavo of 475 pages, with 217 illustrations, 8 in color. 
Cloth, $10.00 net. 


DeLee’s Obstetrics Prictid 


You will find this work extremely practical throughout. Dr. DeLee’s 
aim was to produce a book that would meet fully every need of the 
ctitioner as well as the obstetrician. He has done it. Diagnosis 
is featured and the latest advances in treatment and in operative technic 
a clearly shown. 
oseru B. DeLez, M..D., Professor of Obstetrics at the Northwestern Universi 


Me ical School, Chicago. Large octavo of 1089 pages, with 949 illustrations, 18 
in color. Cloth, $12.00 net. 


American Illustrated Dictionary TERITION 


The twelfth edition contains 3,000 new words not to be found in any 
other. medical dictionary—words taken right from current medical 
literature. The American. Illustrated Medical Dictionary is an un- 
failing source of accurate information. 

cow ig by W. Fa Newman Dor.anp, M. D., Member Committee on Nomenclature 


of Diseases of American Medical Association. Octavo of 1295 
eee St 319 illustrations, 107 in color. Flexible binding. $7.00 net; thumb indexed, 


W. B. SAUNDERS CO., Philadelphia and London 

















